17th Annual Student Research and Creative Endeavor Symposium by Office of Research, Engagement, and Sponsored Programs, et al.
Indiana University - Purdue University Fort Wayne
Opus: Research & Creativity at IPFW
2014 IPFW Student Research and Creative
Endeavor Symposium
IPFW Student Research and Creative Endeavor
Symposium
3-28-2014
17th Annual Student Research and Creative
Endeavor Symposium
Office of Research, Engagement, and Sponsored Programs
Indiana University - Purdue University Fort Wayne
Walter E. Helmke Library
Indiana University - Purdue University Fort Wayne
Honors Program
Indiana University - Purdue University Fort Wayne
Office of Graduate Studies
Indiana University - Purdue University Fort Wayne
Follow this and additional works at: http://opus.ipfw.edu/stu_symp2014
This Poster is brought to you for free and open access by the IPFW Student Research and Creative Endeavor Symposium at Opus: Research &
Creativity at IPFW. It has been accepted for inclusion in 2014 IPFW Student Research and Creative Endeavor Symposium by an authorized
administrator of Opus: Research & Creativity at IPFW. For more information, please contact admin@lib.ipfw.edu.
Recommended Citation
Office of Research, Engagement, and Sponsored Programs; Walter E. Helmke Library; Honors Program; and Office of Graduate
Studies, "17th Annual Student Research and Creative Endeavor Symposium" (2014). 2014 IPFW Student Research and Creative
Endeavor Symposium. Book 1.
http://opus.ipfw.edu/stu_symp2014/1
 
 
 
 
 
 
 
 
 
 
  
17th Annual  
Student Research and  
Creative Endeavor Symposium 
March 28, 2014 
Sponsored by: 
  Office of Research, Engagement, and 
Sponsored Programs 
 
  Walter E. Helmke Library 
 
  Honors Program 
 
  Office of Graduate Studies 
17th Annual 
Student Research  
and Creative Endeavor 
Symposium 
March 28, 2014 
Office of Research, Engagement, and Sponsored Programs 
Walter E. Helmke Library 
Honors Program 
Office of Graduate Studies 
17th Annual Student Research and Creative Endeavor Symposium 
MARCH 28, 2014 
Program
Poster Judging Sessions:     9:00am – 2:30pm 
Remarks and Award Presentations:     2:45pm 
Our thanks to faculty judges:
Name Department 
Benito, Ana International Language and Culture Studies 
Blumenthal, Elliott Biology 
Brown-Vega, Margaret Anthropology 
Bugel, Talia International Language and Culture Studies 
Chen, Dong Engineering 
Cho, Jeong-il Professional Studies 
Coffman, Adam Mathematics 
Daniel, Jaiyanth Biology 
Downs, Andy Political Science 
Drouin, Michelle Psychology 
Etter, Allen S. Visual Communication and Design 
Gillam, Steve Physics 
Houltberg, Benjamin Professional Studies 
Huffman, Debrah English and Linguistics 
Kirkhorn, Lee-Ellen Nursing 
LaVere, Suzanne History 
Lawton, Carol Psychology 
Lin, Lidan English and Linguistics 
Liu, Anyi  Computer Science 
Liu, David Q. Computer Science 
Livschiz, Ann History 
Malanson, Jeffrey History 
Nachappa, Punya Biology 
Paladino, Frank Biology 
Qasim, Mohammad Chemistry 
Sedlmeyer, Robert Computer Science 
Stevenson, Steven Chemistry 
Wang, Guoping Engineering 
Zhang, Yuan Mathematics 
Symposium Sponsors:  
Office of Research, Engagement, and Sponsored Programs (RESP), 
    Dr. J Albayyari, Associate Vice Chancellor for RESP (Sponsor and financial support) 
Walter E. Helmke Library 
Honors Program 
Office of Graduate Studies 
Symposium Planning Committee: 
Heidi Sandquist, RESP 
Susan M. Anderson, Helmke Library 
Brenda Blazier, Office of Graduate Studies 
Ann Livschiz, Interim Director, Honors Program and Associate Professor, Department of History 
Cheryl Truesdell, Dean, Helmke Library 
Student Research Supported by the Office of Research, Engagement, 
and Sponsored Programs: 
Visit http://www.ipfw.edu/offices/resp/students/ for more information, application forms and deadlines. 
• Undergraduate Summer Research Support Program
Supports the efforts of IPFW undergraduate students who are engaged in research and creative
activities as defined in the RESP Strategic Plan. Successful applicants will receive $1,000 to
support their research during the summer.
• Undergraduate Research Supplies and Expenses Mini-Grant Program
Supports the efforts of IPFW undergraduate students engaged in research and creative activities
as defined in the RESP Strategic Plan. Successful applicants will receive up to $250 to defray
research costs such as travel to research sites, equipment and expendable supplies.
• Undergraduate Conference Travel Program
Supports the efforts of IPFW undergraduate students who are involved in faculty-mentored
research projects. To be eligible, a student must have a paper accepted for presentation at a
professional conference held in the United States. Successful applicants will receive up to $250
to defray costs.
Your Poster in Opus 
With your permission, student posters are entered into Opus, IPFW’s open-access online repository of 
research at http://opus.ipfw.edu/. Archiving your poster in Opus provides increased visibility and new 
readers for your content with world-wide accessibility via web search engines. You also have a stable 
URL to your work which can be used on resumes and applications. Contact Dean Cheryl Truesdell, 
truesdel@ipfw.edu, Helmke Library for questions about Opus.  
2014 Student Participants (alphabetical) with Poster Numbers 
 
1. Gregory Adams 
 
2. Zane Anderson 
 
3. Kristine Arvola 
 
4. Danielle Bishop 
 
5. John Blevins 
 
6. Kayla Boyes 
 
7. Jacob Bredemeyer 
 
8. Xayadeth Chanthavane 
 
9. Chelsea Clyde-Brockway 
 
10. Christopher Culkin 
 
11. Ryan Curtis 
 
13. Srilatha Dasari 
 
14. Alicia De Leon 
 
15. Alicia De Leon 
 
16. Johnathan Detwiler and Tracy Buit 
 
17. Heather Dewey 
 
18. Muska Fahim 
 
19. Max Fowler, Rachel Abraham, Braxton 
Martin, David Bohan 
 
20. Rachel Fuelling 
 
21. Sarah Fulcher, Danielle Workman, Anna 
Reese 
 
22. Gracee Fyfe, Rosa Yanez 
 
23. Gracee Fyfe, Rosa Yanez 
 
24. Tina Gasnarez 
 
25. Shori Gerardot 
 
26. Elizabeth Goebel, Sarah Brockman 
 
27. Cameron Griffith 
 
28. Rachel Habegger 
 
29. Lauren Hall 
 
30. Sydnee Hamrick, Christian Keating 
 
31. Anna Hartsuff 
 
32. Ryan Harvey 
 
33. Tanner Heral 
 
34. Ethan Hess, Dustin Lambert, Calvin Tims 
 
35. Jacob Hill 
 
36. Audrey James 
 
37. Jacob Janssen 
 
38. Swatabdi Kamal 
 
39. Stacy Keough, Lee Danels 
 
40. David Kimmey 
 
41. Sadie King-Hoffmann 
 
42. Justin Lothamer 
 
 
 
 
43. Aaron Magner, Skyler Stauffer 
 
44. Jacqueline McCoy 
 
45. Charles McIntosh 
 
46. Kara Miller, Kirsten Whitsitt 
 
47. Lucas Miller 
 
48. Natalie Millspaw 
 
49. Sejuti Naurin 
 
50. Trung Hieu Nguyen 
 
51. James Otto 
 
52. Hallel Paraiso 
 
53. Elizabeth Phillips 
 
54. Elizabeth Phillips, Hina Batool, Manaal 
Sajid, Ashlin Long 
 
55. Madison Prall 
 
56. Lindsey Rife 
 
57. Khristina Rottinger 
 
58. Kevin Sanders 
 
59. Regina Shannon 
 
60. Mattison Siri 
 
61. Ranesha Smith 
 
63. Nick Strack, Spencer Kelham 
 
64. Treva Strasen 
 
65. Emily Stulik 
 
66. Jennifer Swiggs 
 
67. Sasha Tetzlaff 
 
68. Elizabeth Tobin, Matthew Swick, Kara 
Wygant, Kirstie Barbier 
 
69. Christopher Watkins 
 
70. Yei-Sol Woo 
 
71. Michael Zijlstra 
 
 
Observing Argon Clusters in a Conical Expansion 
Gregory Adams 
Department of Physics 
 
Faculty Sponsor:  Dr. Mark Masters 
Department of Physics 
 
Measurement of Mean Argon Cluster Size 
Argon clusters are large molecules which can form in gas jets, however they are very unstable 
molecules because they are held together only by weak electrostatic forces. Clusters have been 
used in nonlinear optics, chemical reactions, x-ray generation, and as a target for high power 
lasers. (DeArmond et al. 2008)  We are interested in finding the parameters that determine the 
mean cluster size. Due to the instability of these molecules, we must use non-destructive 
techniques to measure the mean cluster size. One such method is measuring Rayleigh scattered 
light from a laser passing through the jet. The second method is using interferometry to 
measure the index of refraction of the clusters. Using these measurements it is possible to 
estimate the mean cluster size.  We will present our scattering data and relate it to mean 
cluster size.   
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Stream Channelization and the Genetic Diversity of Creek Chubs (Semotilus 
atromaculatus)  
 
Zane Anderson 
Department of Biology 
 
Faculty Sponsor: Dr. Mark Jordan 
Department of Biology 
 
The transformation of headwater streams to assist in draining excess water from agricultural 
fields is associated with increased variation in stream flow, simplified in-stream habitats and 
reduced water quality. The creek chub (Semotilus atromaculatus) is an abundant species of fish 
found inhabiting these altered environments, that appears to be tolerant to disturbance. To 
better understand possible evolutionary responses to ecological disturbance in channelized 
streams, we analyzed a large number of genetic markers in populations occupying streams with 
contrasting levels of disturbance. We used amplified fragment length polymorphism (AFLP) to 
screen genetic variation in 116 fish sampled from streams within the St. Joseph River 
watershed: one in northeastern Indiana with land cover dominated by agriculture land cover 
and two others in southern Michigan that includes one relatively undisturbed stream running 
through a forested game reserve. If there is a selection for tolerance in channelized ditches we 
hypothesize that a handful of ALFP loci will show greater differentiation than that found among 
the majority of the markers. Genetic variation from AFLP loci will also be compared to patterns 
of genetic variation observed in an earlier analysis that relied on a different type of genetic 
marker (microsatellites).  
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Selective Precipitation of Gadolinium Metallofullerenes with Lewis Acids 
Kristine Arvola 
Department of Biology 
 
Faculty Sponsor:  Dr. Steven Stevenson 
Department of Chemistry 
 
Recently, we have demonstrated an ability to separate metallofullerenes from empty-cage 
fullerenes using Lewis Acid chemistry.  However, there was poor selectivity among individual 
metallofullerenes with this approach.  Precipitation of the entire metallofullerene family of 
compounds was due to not optimizing the precipitation threshold for these species.  The use of 
AlCl3 as the Lewis Acid precipitated all metallofullerenes with a 1st oxidation potential < 0.7 V.  
In this presentation, we demonstrate that CuCl2 successfully decreases the precipitation 
threshold to less than 0.2 V.  In this manner, most Gd metallofullerenes remain unreacted and 
in solution.  The more reactive species precipitate and are readily separated from these “inert” 
Gd metallofullerenes.  We have further decreased this precipitation threshold by exploring the 
use of “weaker” Lewis acids to achieve even better selectivity.  Results indicate an improved 
selectivity toward individual metallofullerenes with these newly investigated Lewis acids.  In 
this presentation, we report a variety of alternative Lewis acids and their feasibility of replacing 
CuCl2 and AlCl3. 
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Superconductivity and Metal Deposition 
 
Danielle Bishop 
Department of Physics 
 
Faculty Sponsor: Dr. Mark Masters 
Department of Physics 
 
 
The purpose of this research is to explore superconductivity and superconductive material 
through the application of thin layers of superconductive material.  Of particular interest is 
examination of the Meissner Effect.   
 
To better understand the principles of superconductivity, an aerogel disk is placed in a very low 
pressure environment (approximately 10−4 Pascals) with a large potential difference applied 
between electrodes. One of the electrodes is a ceramic compound (barium yttrium copper 
oxide) which is then deposited onto the aerogel by way of cathodic arc evaporation. Cathodic 
arc evaporation is the process of passing an electric arc through a cathode, vaporizing the 
source, Y𝐵𝐵𝐵𝐵𝑐𝑐𝐶𝐶𝐶𝐶3𝑂𝑂7, which then condenses on the aerogel. Once the disk has a uniform density 
of the Yttrium and Barium, it is placed in liquid nitrogen to cool the disk to approximately 95 
Kelvin. 
 
The intended results of this research is to determine the resultant superconductivity of Y𝐵𝐵𝐵𝐵𝑐𝑐𝐶𝐶𝐶𝐶3𝑂𝑂7 coated aerogels. 
 
In conclusion, this research is to examine the Meissner Effect when using a barium yttrium 
copper oxide coated aerogel made with a cathodic arc evaporation system. 
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Zn(L-proline)2: A Highly efficient catalyst for the multicomponent synthesis 
dihydropyrano[2,3-c]pyrazole derivatives. 
 
John E. Blevins 
Department of Chemistry 
 
Faculty Sponsor: Dr. Daryoush Tahmassebi 
Department of Chemistry 
 
 
Dihydropyrano[2, 3-c]pyrazoles have been described as important compounds possessing 
anticancer, antimicrobial, anti-inflammatory, insecticidal, and molluscicidal activities. It is 
therefore of interest to develop a method for the synthesis of these compounds without the 
use of toxic solvents or catalysts and also keep the procedure and work up as simple as 
possible. Recently zinc has been gaining attention in the field of catalysis in addition to the 
classical coordination chemistry applications. Nano ZnO in various morphologies and sizes were 
described to be effective catalysts due to their high surface areas in different organic reactions 
such as Knoevenagel condensations, synthesis of β – acetamido ketones, and synthesis of 
coumarines. Zn(L-Proline)2 has been described as a powerful yet mild Lewis acid catalyst in the 
synthesis of pyrazoles, nitro aldol reactions, and Hantzsch reaction. Herein a method for a one-
pot, multicomponent reaction using Zn(L-Proline)2 as the catalysis for the synthesis of 
dihydropyrano[2,3-c]pyrazoles in aqueous ethanol is described. Our method provides 
environmentally benign conditions, inexpensive catalysis, and easy work up. 
R
CHO
CN
CN
N N
Ph
H3C
O+ +
Zn(L-proline)2 (20%mol)
EtOH/H2O
reflux
3 h
O
N
N
CN
NH2
H3C
Ph
R
 
All products were fully characterized using IR, 1H-NMR and 13C-NMR spectroscopy. Different 
features of this reaction will be presented at the symposium. 
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Dendrochronological Assessment of Ash Growth Rates Relative to Emerald Ash 
Borer Infestation 
Kayla N. Boyes 
Department of Biology 
 
Faculty Sponsor: Dr. Jordan M. Marshall  
Department of Biology 
 
Emerald ash borer (Agrilus planipennis [EAB]) is an invasive species introduced from Asia to 
North America in the 1990s. Since introduction, EAB infestation has been reported in more than 
20 US states and 2 Canadian provinces causing significant mortality in ash (Fraxinus spp.). 
However, some ash trees appear able to survive EAB attack, even within a few miles of the de 
facto epicenter in southeastern Michigan. Ash trees were selected from a gradient of apparent 
host tolerance to EAB attack in Kensington, Oakwoods, Lower Huron, and Willow Metroparks, 
Michigan. Cores from 80 trees were collected using an increment borer during July 2013 and 
measured to determine the growth rates of the trees prior to and after EAB introduction. In a 6-
year ordination analysis, there was substantial overlap of the growth rates of trees from all 
sampled parks. This growth rate overlap also extended throughout the three identified 
tolerance groups. A hierarchical cluster analysis including all years of growth also identified 
substantial overlap between the three tolerance groups, supporting the inference that growth 
patterns were similar throughout the life of the trees. Therefore, it does not appear that growth 
rates strongly influence mortality of trees in the event of an EAB attack. As the infestation of 
EAB in North America spreads, it becomes more important to identify the factors that increase 
the chances of ash survival. Results from this study will be incorporated into decision models to 
improve management of ash resources.  
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Buying Wins 
 
Jake Bredemeyer 
Department of Economics 
 
Faculty Sponsor: Dr. Nodir Adilov 
Department of Economics 
 
Many sports purists maintain that in order to win, teams must have the right components and 
chemistry.  Simply paying the best players the most money should not guarantee a championship, right?  
While having the right players with good chemistry certainly is important, what is the actual impact a 
team’s salary has on its success?  This research attempts to answer that question and what effects 
different salary regulations have on competitive balance in Major League Baseball and the National 
Football League. 
 
One of the theories used to discourage the ability to buy championships is the salary cap.  A salary cap is 
an agreement between leagues, owners, and the player’s union that places a limit on the amount of 
money that one team can spend on player salaries.  Salary caps are implemented to keep costs down 
and promote parity between teams.  Salary regulations vary between leagues.  The NFL and the MLB are 
on the opposite ends of the spectrum when it comes to their salary rules.  The NFL implemented a hard 
salary cap and floor in 1994 which adjusts for profits each year.  On the other hand, the MLB introduced 
a luxury tax in 2003.  A luxury tax is imposed on teams whose total payroll exceeds an amount 
determined annually.   
 
The first hypothesis the paper tests is that a team’s salary has a positive effect on regular season wins 
but not championships, in this case World Series and Super Bowls.  There will be a positive relationship 
between salary and regular season wins, where there are more games played so less opportunity for 
upsets and out of the ordinary results, as opposed to a playoff format which are determined in sudden 
death games and series.  The teams with the best record make the playoffs, once the playoffs start the 
nature of the games change.  Instead of measuring who is the better team out of 16 in the case of the 
NFL or 162 games in the MLB, playoffs are reduced to 1 game and a 7 game series which increases the 
odds of upset. 
 
The second hypothesis is that the MLB will have a higher relationship between salary and wins than the 
NFL.  Because there is no regulation on salary in the MLB, the teams that spend the most will win the 
most games.  In the case of the NFL and a hard salary cap, the teams that spend the most do not 
necessarily win the most games. 
 
The last hypothesis is that a hard salary cap does increase parity in the league while a luxury tax does 
not.   In the NFL, wins have been spread more evenly throughout all the teams in the league and there 
has not been long standing dynasties winning multiple championships in a row.  Judging baseball from 
1994-2003 when there was no salary rules and 2003-2013 with the presence of a luxury tax, we will see 
that there is a minimal effect on parity, that the teams with the highest salaries will have a majority of 
wins. 
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Engineering Host Defenses For Enhancing Resistance to Soybean Aphid 
Xayadeth Chanthavane 
Department of Biology 
 
Faculty Sponsor: Dr. Punya Nachappa 
Department of Biology 
 
The soybean aphid continues to be an important pest in the major soybean growing regions 
around the country. The current consensus management recommendations that have been 
developed over more than a decade of research include cultural, genetic, economic and 
chemical controls. Although, these strategies reduce the threat they do not completely 
eliminate soybean aphid as a pest. As a complement to current management practices, we 
propose utilizing a biotechnological approach to enhance plant immunity. The genetic 
manipulation of components of the plants own defense signaling pathways offers an attractive 
strategy for boosting plant defenses. Regulatory genes that control the expression of multiple 
defenses are excellent targets for developing broad-spectrum of pathogens. This approach has 
several important advantages including a minimal impact on crop yield and economically 
important plant, reduced impact of the environment and on natural enemies of the aphid due 
to reduced insecticide sprays. A defense regulatory gene PHYTOALEXIN DEFICINT4 (PAD4), is an 
excellent candidate for over-expression soybean plants due to its important role in plant 
defenses against a broad-spectrum of pathogens. We therefore, propose to develop transgenic 
soybean plants that over-express the PAD4 gene. We expect that PAD4 will provide a measure 
of resistance not only against the soybean aphid but also against other important soybean 
pests. 
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Interactions of Oceanographic Factors with Inter-Nesting and Post-Nesting 
Movements of East Pacific Green Turtles (Chelonia mydas agassizii) from Playa 
Cabuyal, Guanacaste, Costa Rica 
 
Chelsea Clyde-Brockway 
Department of Biology 
 
Faculty Sponsor: Dr. Frank Paladino 
Department of Biology 
 
 
Green sea turtles (Chelonia mydas) are long lived migratory species that are found across the globe in 
tropical waters.  In the Eastern Pacific, the green turtles (Chelonia mydas agassizii) remain along the 
coast and do not venture off the continental shelf.  The purpose of this research was to use satellite 
telemetry to quantify inter-nesting habitats and behavior, post-nesting corridors and foraging ground 
locations for a population of East Pacific green turtles that nest at Playa Cabuyal, Guanacaste, Costa 
Rica; and compare these movements to known movements of neighboring populations and local 
oceanography/topography.  Playa Cabuyal is located on the Gulf of Papagayo, which is partially 
protected under the Santa Rosa National Park.  The nesting season for East Pacific green turtles at this 
site begins in August and continues through April.  During a nesting season, each turtle will lay on 
average 4-6 clutches of eggs at two week intervals.  At the end of the nesting season, the turtle will 
migrate to foraging grounds and remain there for 2-4 years before being ready to nest again. 
 
Data collection consisted of two seasons: August-April 2012-2014; and consisted of attaching satellite 
transmitters to turtles during the nest covering and camouflaging process, post-oviposition.  Two types 
of transmitters were used; MK10 transmitters are attached by tethers and trail behind the turtle, while 
Spot5 transmitters are epoxied directly onto the shell (Transmitters made by Wildlife Computers Inc).  
Both transmitter types communicate with overhead satellites every time the turtle comes up for air, 
allowing us to track their movements over time.   
 
We found that during inter-nesting periods, turtles spent most of their time within the gulf of Papagayo.  
One turtle moved directly off the coast and spent the inter-nesting weeks in slightly deeper water and 
two other turtles migrated south to the Parque Nacional Las Baulas approximately 50km south.  Besides 
these two different behaviors, eight turtles spent their inter-nesting period within the Gulf.  Post-nesting 
migration behavior was matching: traveling approximately 400km to the Gulf of Fonseca where 
Nicaragua, El Salvador and Guatemala all meet.  This is a foraging ground previously described for 
neighboring nesting populations of East Pacific green turtles.  This tells us that this foraging ground is 
very important and turtles here are mixing with conspecific turtles from other nesting cohorts.   
 
This analysis provides baseline data for future studies on sea turtle movements in the Eastern Pacific, 
identifies possible coastal foraging locations and migratory routes, and emphasizes that the Gulf of 
Papagayo is very important for this population, as well as other populations. Management 
recommendations could include extending the protection of the Santa Rosa National Park to encompass 
this inter-nesting location.  We would like to thank The Leatherback Trust, Indiana University, Purdue 
University, Community Foundation Sonoma County, and Seeds of Change for making this research 
possible.  
9
Effect of Drought Stress on Soybean Aphid (Aphis glycines Matsumura) 
Populations and Soybean Mosaic Virus Infection 
Christopher Culkin 
Department of Biology 
 
Faculty Sponsor: Dr. Punya Nachappa 
Department of Biology 
 
Soybean (Glycine max) is an important crop due to its versatility as a food source as well as 
various applications in industries such as biofuel and textiles. Among various environmental 
stresses that impact soybean productivity, drought stress is a major concern causing reductions 
in yield of up to 40%. In addition to a direct impact on yield, drought stress promotes outbreaks 
of insect pests and pathogens. The soybean aphid (Aphis glycines Matsumura) is a major pest 
that not only reduces yields by direct feeding, but also due to the transmission of various 
economically important viruses such as Soybean mosaic virus (SMV). There are no published 
reports on the impact of drought stress on soybean aphid population growth rate and disease 
development. The objectives of our study were to: (1) determine the effects of drought stress 
on aphid populations and SMV disease development and (2) determine plant molecular 
mechanisms underlying the interaction. Soybean plants were subjected to varying levels of 
drought stress (25, 50, 75, and 100% volumetric water content) and subsequently exposed to 
uninfected aphids and SMV infection by viruliferous aphid feeding. Drought stress and water 
saturated conditions negatively impacted aphid populations. Gene expression analysis revealed 
significant interaction between phytohormones involved in biotic stress (Salicylic acid and 
Jasmonic acid) and abiotic stress (Abscisic acid) responses. Our results suggest that during 
drought stress a complex interplay between metabolic pathways and defense responses 
influence the outcomes between soybean aphid, SMV, and the host plant. 
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Improved synthesis of a genetically encoded non-natural amino acid 
 
Ryan Curtis 
Department of Chemistry 
 
Faculty Sponsor: Dr. Eric Tippmann 
Department of Chemistry 
 
 
Nearly all proteins and enzymes on the planet are formed from the same common 20 amino 
acids. This ubiquity of the common 20 amino acids extends to all known organisms, from 
bacteria and fungi to plants and people. The ability to incorporate non-natural amino acids into 
proteins by genetic or chemical methods allows one to introduce novel properties that do not 
exist in Nature. In this way, the structure or function of the protein may be altered without 
perturbing any of the other 20 common amino acids in the molecule. Here we describe the 
syntheses and potential applications of metal---containing amino acid derivatives comprising a 
ferrocene group. The expedited synthesis should allow other research teams to more readily 
apply the ferrocene chemistry to problems in biology. 
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The Permissibility of Nonviolent Resistance and the Concept of Just War 
Srilatha Dasari 
Department of Biology 
 
Faculty Sponsor: Heather Salge 
Department of English and Linguistics 
 
History classes are generally well known for their extensive coverage of the world wars, battles, 
and conflicts that have shaped our society into its current form.  However, the few fleeting 
moments in history during which nonviolent resistance succeeded on a large scale are often 
mentioned and subsequently dismissed.  These pivotal world events are acknowledged, and as 
a populace we often feel accomplished knowing that the human race avoided bloodshed on 
some occasions, but not much thought is usually given to the strength and sacrifice it took to 
bring about such beneficial change.  It does not take much more than a mere glance at one’s 
local news channel to come to the conclusion that we live in a violent world. Most civilians are 
aware of major nonviolent movements, such as the Civil Rights Movement and the Indian 
Independence Movement, but there are major misconceptions about the process behind them. 
Nonviolent resistance as an option for solving issues, from personal to global, has become 
strictly theoretical.  Now may just be the time to make the effort to learn about what 
nonviolent resistance truly means, due to the fact that the choices we make today may help 
determine what occurs tomorrow.   
The reasons why nonviolence is perceived so inaccurately today range from the confusion and 
difficulty that arises upon its implementation, to the lack of situations that permit its success.  
In a perfect world, nonviolent resistance could solve every issue.  The unfortunate reality is that 
we live in a world that is anything but perfect, and that nonviolence may not always be the 
answer.   
Each and every living being has a theoretical line that, once crossed, permits the use of violence 
as a means to an end.  In other words, we use our judgment to decide when violence must be 
used to achieve a goal, and this can range from always to never.  This is where the idea of just 
war becomes a crucial concept to understand.  Just war is only to be implemented when it is 
morally justifiable and it is possible to attain success with lasting peace.   
It becomes clear through much research that nonviolence is very possible, but only under very 
specific conditions.  Some of the main reasons why nonviolent movements in India and the 
United States have worked are the integration of various societal strata, the inclusion of a 
concrete goal and mission statement, consideration of the time period and strategic use of 
resources.  Nonviolence is based on the premise that the opponent considers the resister 
valuable.  Therefore, in situations like those that deal with genocide, nonviolence is almost 
impossible to implement.  Just war, although unfavorable to some, may be the only option that 
we can hope to succeed with.  There are many misconceptions about nonviolence and just war, 
and this paper goes into great detail to enhance the reader’s understanding of both processes.   
13
Characterization of Forest Fragment Structure in Northeastern Indiana 
 
Alicia De Leon 
Department of Biology 
Department of International Language and Culture Studies 
 
Faculty Sponsor: Dr. Jordan Marshall 
Department of Biology 
 
Northeastern Indiana’s geography consists mainly of agricultural fields and small, scattered 
forests, most of which are privately owned resulting in disjunct management strategies and 
equally isolated end goals for the forests. The purpose of this study was to identify differences 
and similarities in forest overstory composition and physical structure within fragments across a 
regional landscape. By understanding species and structural distributions across the region, 
forest management strategies to maximize diversity may be developed at the regional scale. 
Forest fragments were selected in Adams, Allen, and Wells Counties, Indiana. Based on forest 
area, a set of plot centers was randomly selected and a circular plot (500 m2) was established. 
In each plot, all tree species were identified, diameter at breast height measured, and 
geometrically located. Using an increment borer, cores were collected from the largest trees in 
each plot to determine an estimated mean forest age. Relationships between forest size, shape, 
isolation, age, and recent anthropogenic disturbance, and overstory canopy cover, richness, 
diversity, and density, were tested using simple linear regression. Regional importance values 
for species were calculated. Adams County forests had more canopy cover than the other two 
counties. Additionally, there were fewer forests within a 2 km buffer of the survey forests in 
Wells County compared to Adams County. Richness was positively related to forest area and 
negatively related with perimeter:area ratios. The top-5 species ranked by importance values 
were Ulmus americana, Acer saccharum, Acer rubrum, Carpinus caroliniana, and Carya ovata. 
Because of similarities across counties in many of the compositional and structural forest 
characteristics, there may be benefit in management recommendations to land owners that 
could be applied as a regional strategy. A deeper analysis is needed to fully understand and 
identify implications of forest size and shape in regards to maximizing species richness and 
occurrence.  
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Clinica Madre de Dios: a Medical Spanish Service Learning Project 
 
Alicia De Leon 
Department of Biology 
Department of International Language and Culture Studies 
 
Faculty Sponsor: Dr. Talia Bugel 
Department of International Language and Culture Studies 
 
As our diversity continues to rise throughout the Fort Wayne area, enriching various aspects of 
life in our community, we also welcome populations of various, non-English speaking minorities 
and with this a number of detrimental miscommunications throughout our community follow.  
These communication barriers are evident throughout our city; young, bilingual children often 
act as interpreters for monolingual parents, however, not all non-English speakers have this 
advantage, nor is it always appropriate. Due to HIPPA and a general lack of medical Spanish 
interpreters and translators, a stressful and terrifying situation for any native English speaker in 
his/her own country, can suddenly become even more horrifying when non-English speakers 
find that the professionals assigned to their care cannot save their life or decrease their pain 
because they cannot even begin to understand what is causing the problem. Therefore, as a 
future medical professional, the necessity for my acquisition of a second language is paramount 
so that I can work, brick by brick to tear down the communication barriers that stand between 
me and the well-being of my future patients. For this acquisition to be successful, I must learn 
not only how to speak, read and write the Spanish language, as I have been taught in all of my 
previous classes, but I must also learn to speak and understand true, native Spanish which is 
more than just words and grammatical rules, but a conveyance of culture, values and emotions 
that cannot be explained by direct, word-for-word translations but must be experienced in the 
native context in which they occur, which is why my Service Learning class at Clinica Madre de 
Dios is so vital to my education. Working as an interpreter and translator at the Clinica has 
taught me that direct, hands on experience is rich in the context and real life situations that 
other classes simply cannot provide.  
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Shared Emotional Experiences and Cooperative Responses to a Social Dilemma 
 
Johnathan Detwiler and Tracy Buit 
Department of Psychology 
 
Faculty Sponsor: Dr. Jay Jackson 
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Personal and group interests do not always coincide. When individuals must choose to either cooperate 
with others to maximize a group incentive, or act in a way that maximizes personal incentives, the 
resulting conflict is a social dilemma (Dawes, 1980). Traditionally, researchers have focused on cognitive 
processes, such as cost-benefit analyses, when trying to understand people’s reactions to social 
dilemmas. Of course, people are also influenced by emotional and social-motivational forces. For 
example, research has demonstrated that when people are in a good mood, relative to a negative mood, 
they tend to be more cooperative and helpful. However, such research has focused on individuals in 
isolation from each other. Several studies have shown that when people interact, they tend to develop a 
sense of group identity which leads to greater levels of cooperation. The purpose of our research was to 
determine if having a shared emotional experience, even if it is a negative one, would stimulate feelings 
of group identity and lead to greater levels of cooperation in response to a social dilemma. 
 
Our participants were PSY 120 students (N = 244). They were randomly assigned to one of six 
experimental conditions based on our 2 (Social condition: Alone or Group) x 3 (Emotion condition: 
Negative, Neutral, or Positive) full-factorial design. Participants came to our laboratory in groups of four. 
They were escorted to isolated cubicles to complete standard measures of personality. Then, they 
experienced a 6-minute slide show designed to stimulate positive emotions (puppies, a wedding etc.), 
negative emotions (terrible accident, starving child, etc.) or neutral emotions (a chair, a pencil, etc.). 
They experienced the slide show slide in isolation (alone condition) or together in a room (group 
condition). Then they were escorted back to their individual cubicles where they completed standard 
measures of mood, group identity, and faced a standard social dilemma situation (they had to distribute 
100 chips, each worth 5 cents, to a “group account” or “personal account” Cooperation was defined as 
the number of chips contributed to the group account. 
 
As predicted, participants expressed significantly greater feelings of group identity when they 
experienced the emotional slideshows with others versus alone. This pattern was stronger for the 
negative and positive emotion stimuli than for the neutral stimuli. Also consistent with our predictions, 
group identity had a statistically significant indirect effect on cooperation through two independent 
processes: (1) normative expectations (believing that the other group members would be cooperative), 
and (2) having more group-focused thoughts than selfish thoughts while contemplating how many chips 
to contribute. 
 
In conclusion, the results demonstrate the powerful role that shared emotional experiences, even 
negative ones, can have on feelings of group cohesion and overt expressions of group cooperation. In 
addition, our results identify two mechanisms that may help explain why group identification enhances 
cooperation with others. Specifically, normative expectations and concerns for the group seem to be 
important mechanisms for understanding this relationship. 
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Male Homosexuality during the Third Reich: Persecution Through Gender Roles 
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My paper examined the Nazi persecution of homosexuals from 1933-1945, with emphasis on 
the social and cultural traditions and justifications used to support their efforts. A distinction is 
made between the treatment of men and women because female homosexuality was never 
officially made illegal or targeted, although many were interned in prisons or concentration 
camps under classifications like ‘asocial’ or for other crimes. I theorize that male homosexuals 
were persecuted because they failed – through stereotyping – to conform to the established 
gender dynamic that existed at the time. They were also seen as traitorous to the patriotic Nazi 
regime for being unwilling or incapable to produce more German citizens, a feat deemed 
necessary because of supposed Aryan superiority and an increasing need for a larger population 
to inhabit Europe and fight in the war. The sources I used to support this theory are mainly 
speeches and memorandums from Nazi officials, government documents, and memoirs and 
interviews by homosexuals, mostly male, from Germany and Poland who recounted their 
experiences and the types of prejudice they faced. 
 
My main point about the gender dynamic tied back to older stereotypes in Germany – and 
other parts of the world – that had carried over into Nazi policies. A severe distinction was 
made between the two genders. By the Nazi ideal, men were strong, militaristic, and dominant, 
while women were weak, domestic, and passive. By being interested in other men, homosexual 
males were seen as effeminate partners in a relationship and therefore weak, drawing the 
scorn of others by failing to conform to the expected role. This, attached to the government’s 
belief that they would not marry or reproduce and were then also failing to be conscientious 
German citizens, was a crucial source for their persecution. They were considered undesirable 
in a society where being different meant death.  
 
This examination is significant because it focuses on a lesser-known group that was also 
targeted by the Nazis and killed during the Holocaust. Homosexuals are not given much 
attention in the established Holocaust narrative, and received little devotion until research 
started to appear in the late seventies and eighties. Even now, it can be difficult to find works 
about their suffering. It is also important because the gender roles that caused much of the 
trouble for homosexual people, especially men, were not uncommon outside of Nazi Germany 
and continued to exist throughout the twentieth century. Similar to anti-Semitism, disgust or 
consternation was directed against homosexuality in other European countries and United 
States, and this lingering prejudice contributed to many victims being unwilling to share their 
stories because it would mean admitting who they were. Much of this consternation was 
directed because it was believed homosexuals were failing to conform to the ‘proper’ gender 
roles.  
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Purification of Erbium Metallofullerenes in Large-Cages using Lewis Acids 
 
Muska Fahim 
Department of Chemistry 
 
Faculty Sponsor: Dr. Steven Stevenson 
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Our goal is to isolate Er3N clusters that are trapped inside over-sized, fullerene cages  
(e.g., C84-C112).  These metallic nitrides in giant cages are expected to have intriguing properties 
due to the voluminous interior of the cage.  Because of the low abundance of Er-based nitride 
endohedrals in soot extract, we must develop new separation methods to remove the 
remaining fullerene contaminants (99.9%).  We discuss a successful purification approach based 
on reactivity differences among hollow fullerene cages (i.e., the abundant species) and the 
oversized fullerenes with entrapped Er metallic nitride clusters (i.e., trace abundance of these 
endohedral metallofullerenes).  Optimal results are obtained by strategically combining our (1) 
“Stir and Filter Approach, SAFA, with our (2) “selective precipitation technique” with Lewis acids 
(e.g., CuCl2).  We have successfully isolated two Er3N@C2n metallofullerenes.  Structural 
information of our purified samples awaits X-ray crystallographic analysis. 
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The Director-Matcher Task Project aims to create a new flexible web toolkit for the collection of 
data for psychology, linguistic, and cognitive science based research. The toolkit was initially 
developed to record instances of code switching, a linguistic concept concerned with a speaker 
alternating between multiple languages during one conversation. The project is based on Toy 
Task experiments, a modification of the director-matcher task, developed at the University of 
Bangor’s bilingual research center. Traditionally, two subjects separated by a wall were tasked 
with matching object placement on a set of chessboards through vocal communication. The 
Director-Matcher Task Project uses web technologies such as HTML5, JavaScript, and PHP to 
digitize the concept. The toolkit separates the board and participants physically by providing an 
online interface for conducting code switching studies, allowing research to be carried out by 
subjects all over the world without direct physical contact. It also attempts to limit the cognitive 
bias of participants as much as possible, by removing as many references to a specific language 
as possible from the toy-task itself, to help foster more pure and natural code switching data. 
The toolkit further fosters the ability to analyze session voice data and board states to create 
corpora for the code switching experiments. 
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Diversity and Distribution of Plant Communities Related to Forest Fragment 
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In the Midwest region of the United States, forested areas have been removed to make way for 
agriculture and settlement. In the southern Midwestern states, including Indiana, cultivated 
and pasture agriculture lands account for 80-90% of rural landscapes. The remaining forests 
have been fragmented into small, often privately owned, woodlots. Due to their size, these 
forests typically have a high edge to interior ratio, which creates a greater influence of the 
surrounding agricultural land matrix upon the forest itself. Fragmentation influences the 
species in these forests through the distance between, size, age, and shape of the forest in 
addition to management. By quantifying the intensity of these factors on plant species, 
management strategies could be modified to improve the ecological function of the fragments. 
We surveyed thirty forest fragments in Adams, Wells, and Allen County Indiana, identifying 
plants to species in stratified 25m2 understory plots. Richness, evenness, and Shannon Entropy 
Index were used to quantify understory biodiversity of each forest. These were compared using 
linear and logistic regression against the size of the forest and environmental characteristics 
including soil moisture and compaction, canopy cover, and forest age determined by 
incremental boring. Positive linear regression was noted with forest patch size and biodiversity 
with no relationship between size and evenness or any environmental factors. Through use of 
aerial photography, distance between sampled forest and nearest neighbor as well as neighbor 
count within 2km was calculated, showing no relationship. Analysis by use of Kriging prediction 
models visually displayed location-based increases in understory biodiversity surrounding 
managed forest patches. As noted by landowners, these forests were selectively harvested 
every 10-30 years, depending on the forest patch. Management strategies including overstory 
thinning through selective harvests approximately every 20 years may be important to increase 
understory biodiversity. 
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An Idle Mind is an Unhappy Playground 
Sarah Fulcher, Danielle Workman, Anna Reese 
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Faculty Sponsor: Dr. Michelle Drouin 
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In our 24-hour society, there is little idle time. Portable electronic devices are gateways to constant 
distractions, such as texting, social networking, and email. And these devices are addictive; according to 
recent studies (e.g., Smith, 2012) 11% of American mobile phone users worry they spend too much time 
on mobile devices, and this number is higher among young adults 18-24 (21%). Sherry Turkle (2011) has 
suggested that this might affect development profoundly, as adolescents and young adults are tethered 
to their communication technologies. 
In a recent commentary, Shattell (2010) advocated for idle time as a means to prompt deep thought and 
reflection. Therefore, in our experimental study, we examined whether young adult college students 
would use idle time for deep thought and how idle time would influence affect. We also measured 
whether these distractions (i.e., internet and text messaging usage) were related to participants’ self-
reported stress, happiness, and positive and negative affect. 
Introductory psychology students (N = 263) completed an online survey with questions about internet 
and text messaging addiction, subjective happiness, perceived stress, and the Positive and Negative 
Affect Scale (PANAS; Watson et al., 1988). Immediately after, they were assigned randomly to one of 
five conditions: Facebook, text messaging, internet, nothing, or anything except the phone or computer. 
In each of these conditions, they were asked to spend 15 minutes alone in a comfortable laboratory 
room doing the activity specified by the condition name. Following the 15 minutes, they were asked to 
complete the PANAS and also describe in narrative form what they had done during the 15 minutes. 
Many participants in the “nothing” and the “anything except the phone or computer” conditions used 
the 15 minutes to think. They also reported sleeping observing the room, praying, and just sitting. 
However, these two conditions caused the most dramatic decreases in positive affect. Meanwhile, 
texting, social networking, and internet usage were not significantly related to stress, happiness, or 
positive and negative affect; however, text message addiction was significantly and positively related to 
stress and negative affect and negatively related to happiness. 
Enforced idle time did prompt participants to engage in thinking and other relaxing behaviors; however, 
it also prompted a significantly decrease in positive affect. Perhaps, among today’s college students, idle 
time is considered wasted time. 
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Personal Distress Mediates the Relationship between Adult Attachment and 
Empathy 
Gracee Fyfe and Rosa Yanez 
Department of Psychology 
 
Faculty Sponsor: Dr. Brenda Lundy Jackson 
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Variations in levels of empathic concern have been attributed to a variety of factors including 
early familial relationships (Leerkes & Crockenberg, 2006). One measure of relationship quality 
during childhood involves the formation of a secure attachment, which develops within the 
context of warm and sensitive care-giving (Ainsworth et al., 1978).  The formation of a secure 
attachment has been linked to higher levels in empathy in children (Kestenbaum & 
Sroufe,1989). Decreased levels of empathy in insecurely attached children may reflect more 
self-focused emotions (Ainsworth et al., 1978), which may render it difficult to consider the 
emotional needs of others (van der Mark et al., 2002). Hazan and Shaver (1987) theorized that 
adult relationships may reflect attachment representations from childhood. Thus, it is plausible 
that adults with securely attached representations may demonstrate more empathic concern 
than those who hold more insecure representations. The purpose of the present research was 
to explore adult attachment representations in relation to self-focused (personal distress) and 
other-focused (perspective-taking, empathy) emotions. It was hypothesized that secure 
attachment representations would be associated with less distress, more perspective-taking 
and higher levels of empathic concern. By contrast, fearful representations were expected to be 
associated with more distress and, in turn, less perspective-taking and empathy.  Participants 
included two hundred twenty-five undergraduates who completed the Relationship Scale 
Questionnaire, the Interpersonal Reactivity Index, and the Toronto Empathy Questionnaire. 
Analyses revealed a significant positive relationship between secure attachment 
representations and empathic concern, and this relationship was mediated by lower personal 
distress and more perspective-taking, in serial (R2=.24, F(3,193)=26.37, p<.001,(95% CI: [0.048 
to 0.983. By contrast, both fearful and preoccupied representations predicted more personal 
distress, followed by less perspective-taking, and in turn, less empathic concern (R=.23, 
F2(3,199)=26,38, p<,001,(95% CI: [-0.590 to -0.056]; R2=.24, F(3,197)=25,96, p<,001,(95% CI: [-
0.043 to -0.002], respectively). Finally, the negative relation between dismissive representations 
and empathic concern was direct, without mediation by distress or perspective-taking.  
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Autonomy Supportive Comments during Parent-Child Interactions and Early 
Theory of Mind Development 
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Children's social interactions with those who are more knowledgeable or skilled may foster 
cognitive development (Conner & Cross, 2003). Much of the research in this area has been 
driven by the theoretical views of Vygotsky (e.g., 1978), who suggested that the tutoring (or 
scaffolding) is most effective when it occurs within the child's zone of proximal development 
(ZPD). The ZPD refers to the distance between what the child is capable of accomplishing 
independently and what the child is able to accomplish with the assistance of someone more 
knowledgeable. Individual differences, however, have been reported in parents' scaffolding 
effectiveness and the reasons for the variations are not well understood. The purpose of the 
present research was to explore differences in parents' autonomy-supportive comments in 
relation to scaffolding effectiveness and, in turn, children’s theory of mind development. Fifty-
eight parents and their four-year-olds participated. Each parent completed demographic 
measures and participated in a collaborative problem-solving task with his/her child. 
Interactions were video-recorded and parents' comments were transcribed. Interactions were 
coded for (a) the content of parents' comments (autonomy supportive versus directive, 
controlling) and (b) for levels of scaffolding effectiveness. Children’s theory of mind was 
assessed using a false belief task.  As expected, the frequency of parents’ autonomy supportive 
comments were correlated with levels of scaffolding effectiveness and children’s false belief 
performance (r=-. 38,p<.001;r=.22,p<.05, respectively). In addition, mediation analyses revealed 
that parents' scaffolding effectiveness mediated the relation between parents’ autonomy 
supportive comments and children’s false belief performance (R2=.17, F(2,55)=5.68, p=.006, 
(95% CI: [-.0035 to -0.002]). The present findings contribute to our understanding of individual 
differences in parents' ability to effectively scaffold their children during problem-solving. These 
findings may have important practical implications given that the quality of early parent-child 
interactions may play an important role in children's early cognitive development.  
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Transformation from a Glorified Past to an Enduring Legacy of Horror 
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Department of History 
 
The German railway system heralded the country’s much-desired advancement towards 
modernity and prosperity. As early as 1814, German planners of the railway system envisioned 
a railway to be an innovative means of travel, that it would boost unity, national strength, and 
increase trade with neighboring countries. However, one segment of the population would be 
noticeably absent from the initial phase of securing the financial support it needed to launch 
the railway system: Jews. From its inception, anti-Semitism was rooted in the formation of 
Germany’s first railway system. Although the railway company would later accept Jewish capital 
and even began to hire Jews in various positions (1848), the anti-Semitic ideologies were 
suppressed but not entirely eliminated. The early exclusionary practice by the railway’s 
planners against Jews set in motion a chain of events (and a tyrannical leader) that led to the 
largest mass transit of humans to the Nazi death camps.  
 
In January 1933, Adolf Hitler became Germany’s Chancellor and he immediately sought to 
weave his party’s Nazi ideologies into every aspect of German life, and this included Germany’s 
most cherished enterprise, its railway company. On the one-hundredth anniversary of the first 
German railway system, in December 1935, Hitler declared that the railway was “the most 
progressive transportation enterprise in the world.” The largely autonomous German railway 
company Hitler spoke about had successfully transported people and goods from east to west 
at dizzying speeds. It had become one of Germany’s largest employers and one of the most 
influential.  
 
However, what was once the leader of Germany’s advancement towards modernity and 
prosperity, a massive derailment of epic proportions occurred when its leaders allowed the 
railway system to become the Nazi regime’s own malevolent vessel, sending millions of humans 
to their deaths. From the willing actors within the Reich who orchestrated the forced 
deportations of unsuspecting Jews into the darkened cattle cars on their way to the death 
camps in Eastern Europe, the German railway system during Hitler’s twelve-year reign was 
transformed from a symbol of national pride into one with a horrific and enduring legacy.  
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One-Pot Three Component Synthesis of N-Arulquinolines 
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N-arlquinolines derivatives are an important class of heterocyclic compounds having important 
pharmaceutical and biological activities. These compounds are used as antiplasmodial, intrinsic, 
cytotoxic, functional, antibacterial, antiproliferative, antimalarial, and even anti-cancer. The 
current methods of synthesis for these compounds such as; Skraup, Doebner-Von Miller, Conrad 
Limbach, Combes and Pfitzinger are unappealing to many. These methods are either costly, 
dangerous, time consuming or inefficient. 
 
In this presentation we report 1,4-Diazabicyclo[2.2.2]octane known as DABCO as an efficient 
catalyst for one-pot multicomponent synthesis of 2-Amino-7-7-dimethyl-5-oxo-1,-diphenyl- 
1,4,5,6,7,8-hexahydroquinoline-3-carbonitriles from aromatic aldehydes, malononitrile, and 3- 
aryl-5,5-dimethyl-cyclohex-2-en-1-ones in DMF at room temperature. This procedure is an 
efficient and environmentally friendly approach for preparing N-arlquinonlines derivatives that 
offers many other advantages over previous methods such as: short reaction time, high 
yielding products, low cost, a high level of ease, and straight forward work-up. 
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Different aromatic aldehydes have been used to show the general catalytic application of DABCO 
for this reaction. All products were completely characterized via spectroscopy methods, such as 
IR and NMR as well as melting points. Different features of this reaction will be presented at the 
symposium. 
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Otolithic contribution to non-visual navigation 
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The ability to perceive one's position and directional heading within the environment is 
necessary for accurate navigation.  This "spatial" knowledge usually depends on signals from 
the visual system, but navigation is nearly as accurate in non-spatial environments.  Indeed, 
navigation in both visual and non-visual environments is characterized by speed variations 
during each segment of a journey – referred to as movement scaling – which suggest an 
accurate perception of distance and direction traveled relative to a starting point.  This 
perception of distance is thought to depend on functional otolith organs, which sense linear 
acceleration. We therefore tested whether tilted mice, which have dysfunctional otolith organs, 
show normal movement scaling on a homing task.  The homing task requires the animal to exit 
a start box and forage for food, after which it carries the food back to the start box for 
consumption.  The return segment is of particular interest because it reflects the ability to use 
self-movement cues experienced during the foraging segment, which are used to determine the 
direction that leads back to the start box.  Preliminary data suggest that control and tilted mice 
had similar movement characteristics during foraging, but tilted mice showed altered speed 
modulation during the return segment.  The return segment was also more circuitous than in 
control mice, suggesting impaired perception of directional heading.  These altered movement 
characteristics in tilted mice suggest the otolith organs contribute to movement scaling during 
navigation.  
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Research on the hydrogenation of olefins and arenes using catalysis is dominant in Europe, because of 
the limited availability of petroleum.  Finding an efficient, inexpensive and available hydrogen-storage 
catalyst would permit alternative methods for catalysis and energy storing processes. Most 
hydrogenation research conducted currently uses precious metal catalysts.  Here this research focuses 
on a more earth-abundant metal, cobalt.  The novel binuclear cobalt hydride complex, 
[Co2H9][MgBr(THF)]5, was used to catalyze the hydrogenation of a series of substrates at room 
temperature.*  The substances chosen comprise an arene, a diene and a sterically hindered olefin: 
naphthalene, trans, trans-1,4-diphenyl-1,3-butadiene, and 1-methylcyclohexene.  The reactions were 
analyzed using hydrogen uptake, gas chromatography with flame ionization detection (GC-FID), 
hydrogen nuclear magnetic resonance (1H NMR) and carbon nuclear magnetic resonance (13C NMR).   All 
reactions showed 100% conversion and gave up to 200 catalytic turnovers (TO = mol product/mol cobalt 
dimer) to take anywhere from 1 to 50 hours.  The reactions with naphthalene entail a long induction 
period, that signals an autocatalytic pathway.**  The naphthalene conversion to tetralin was observed 
to show a 20 hour induction period. There was no induction period for the rapid hydrogenation of trans, 
trans-1,4-diphenyl-1,3-butadiene to 1,4-diphenylbutane.  Further, the substrate 1-methylcyclohexene 
also showed complete conversion within hours. 
 
________________ 
*Linn, Donald, Kieser, Jerod, Shearer, Jason. The novel hydrogen-rich binuclear cobalt complex anion, 
[(CoH3)2H3]5-. Dalton Trans. 2014, 43, 3412-3415. 
** Finney, E. E.; Finke, R. G. Nanocluster nucleation and growth kinetic and mechanistic studies: A 
review emphasizing transition-metal nanoclusters. J. of Colloid and Interface Sci. 2008, 317 (2), 351-374. 
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Land usage adjacent to waterways, such as agriculture, may artificially increase the amount of 
nutrients through fertilizer runoff. Some types of land usage, such as woodlands, may serve to 
absorb nutrients before they enter waterways. The aim of this study is to determine if land 
usage affects the abundance and diversity of algal communities in adjacent waterways in rural 
northeast Indiana. My results suggest that a higher proportion of wetlands adjacent to 
waterways decreases algal population density. An increasing proportion of developed land 
serves to increase algal community diversity. These findings are significant because they 
highlight the impact of land management on aquatic communities. 
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Habitat Suitability, Occupancy, and a Novel Monitoring Technique for an 
Imperiled Reptile 
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Reptile species and populations are declining globally. Habitat destruction, degradation, and 
fragmentation are important factors leading to this global decline of reptiles. Therefore, protection and 
restoration of key habitat for reptiles is particularly important for their conservation. Long-term 
monitoring studies are crucial for the conservation of rare and imperiled reptiles, such as the Copper-
Bellied Watersnake (Nerodia erythrogaster neglecta). The Northern population segment of this snake is 
federally listed as threatened and is endangered in Indiana, Ohio, and Michigan, where it occurs. Several 
years ago this population was estimated to have a maximum of 116 individuals, and the population is 
declining.  
 
Data collected during this study will be used to formulate habitat suitability index (HSI) models to 
quantitatively assign conservation value to different habitat patches in the area based on their suitability 
for copperbellies. HSI modelling is a procedure developed by the US Fish and Wildlife Service in which 
model outputs fall between 0 (totally unsuitable habitat) and 1 (optimum habitat with maximum 
carrying capacity).  
 
Habitat and occupancy data collected during this survey and occupancy data from previous years will 
also be used to formulate occupancy models which are useful for making predictions about which 
habitat patches copperbellies are likely to inhabit, based on presence-absence data, detection 
probabilities, and habitat characteristics such as wetland area, vegetation type, and presence of prey 
and competitors. Occupancy can be defined as the fraction of habitat patches where a species is 
present. Measureable habitat characteristics can be factored into occupancy models as covariates 
affecting presence or absence of a species. These occupancy models can also be used to determine how 
many survey visits are required to a site before it can be determined with statistical confidence that the 
species is not present, rather than undetected, at the site.  
 
I will also utilize artificial basking platforms and wildlife cameras to determine if this novel surveying 
approach is viable as a snake-monitoring technique to replace or be used in conjunction with visual 
encounter surveys, which are often costly, time-consuming, and require great effort by observers 
trekking through difficult terrain. If I find this novel monitoring approach to be viable as a surrogate for 
visual encounter surveys, it might replace these types of surveys for future copperbelly researchers in 
order to save time, money, and effort.  
 
This research will be to fulfill the thesis requirement of a Master’s degree at IPFW. The results will 
provide valuable information about copperbelly habitat requirements and population status, in addition 
to testing out new monitoring techniques, and as such will be useful for conservation efforts for this rare 
reptile.  
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Sydnee Hamrick and Christian Keating 
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Presented here are our methods and progress in the understanding of the composition and 
evolution of globular cluster NGC 2419. According to studies of clusters like Omega Centauri 
and NGC 1851, some globular clusters are thought to be the leftover cores of dwarf galaxies 
that have been stripped apart by the gravitational tidal forces of larger nearby galaxies. Since 
recent studies suggest NGC 2419 came from a dwarf galaxy our cluster will have two different 
generations of stars (an older red metal-rich generation and a younger blue generation). Our 
work up to this point has been to develop methods to detect these populations.  Making color-
magnitude diagrams (CMD), like H-R diagrams, of the cluster we can isolate the two 
generations of stars in the giants branch of the CMD into the redder and bluer giants. So far we 
have not found any evidence of this split in the giant branch. However we are still improving 
our CMD making process. Following is our current developments within our research findings.  
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Molecular genetic assessment of population structure of Copperheads 
(Agkistrodon contortrix) in southern Indiana 
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Landscape fragmentation can be a challenge to the long term viability of a genetically diverse 
population. Genetic differentiation may occur if gene flow is disrupted and this will ultimately 
result in decreased genetic diversity. A population of Copperheads (Agkistrodon contortrix), a 
species of North American pit-viper, at Clifty Falls State Park in southern Indiana has 
experienced an apparent rapid decline in numbers.  The purpose of this research project is to 
use molecular genetic tools to determine if the population demonstrates evidence of decline 
through the loss of genetic diversity and differentiation from nearby populations. Extracted 
DNA of 80 snakes, from the park and nearby sites in contiguous forest, were genotyped using 
seven microsatellite loci. The frequency of alleles within the Clifty Falls sample will be 
compared to samples collected in larger tracts of contiguous habitat. Statistics such has 
heterozygosity and allelic diversity will be calculated to compare levels genetic diversity while 
FST will be estimated to assess differentiation.  If fragmentation has led to population decline, I 
expect there to be lower allelic diversity and evidence of differentiation in the park relative to 
other localities. It is necessary to document the genetic status of a population that has lost 
numbers to assure that it has not also lost genetic diversity. If it has, then it may be necessary 
to augment genetic diversity by artificially increasing gene flow to the population through the 
translocation of snakes from nearby populations.  This work will contribute to understanding 
the dynamics of Copperhead populations and assist with their management in the future. 
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Pretraining Improves Egocentric Navigation Performance in Otoconia-Deficient 
Mice 
 
Ryan Harvey 
Department of Psychology 
 
Faculty Sponsor: Dr. Ryan Yoder 
Department of Psychology 
 
 
Accurate navigation on Earth typically depends on strategies that involve the detection of 
gravity. This poses a problem for humans in microgravity environments, such as low earth orbit 
and long-term space travel. It is therefore important to investigate whether navigation 
performance could be improved in situations which gravity cannot be perceived. To this end, 
we used otoconia-deficient tilted mice, which are unable to perceive gravity, to determine 
whether prior experience with a visual navigation task could improve performance on an 
egocentric navigation task. After three visual spatial tasks were used as training (the radial arm 
maze, the radial arm maze without walls, and the open maze), control and tilted mice 
performed a Lashley III maze across five trials in darkness. Performance measures included 
latency to reach the food reward and number of errors, which included incorrect turns or 
turning around in an alley. Results show that previous training on a visual task improved 
performance on a non-visual navigation task in otoconia-deficient tilted mice, regardless of 
which visual task was used for pretraining. Prior experience with an alternative navigation 
strategy can therefore ameliorate the deficits associated with impaired gravity detection.  
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Quantum Entanglement Abstract 
Tanner Heral 
Department of Physics 
 
Faculty Sponsor: Dr. Mark Masters 
Department of Physics 
 
 
The goal for this project is to demonstrate quantum entanglement in an undergraduate setting, 
reduce the costs for the apparatus and make the apparatus much more resilient to user error.  
The project is split into 3 major sections: Light source, detecting circuit, and counting circuit.  
We first approached the detection aspect of the project in order to better understand how 
single photon detectors work.  Our model system utilized an inexpensive LED as a stand in for 
the much more expensive "Single Photon Avalanche Detector" (SPAD).  This not only saved a 
great deal of money during testing, but also the regular LED was much more resilient than then 
SPAD.  The added resiliency allowed for quick and easy changes to the circuit and allowed us to 
push the diode much further than the SPAD. The second part of our project centered on 
counting the number of "coincidences" of the entangled photon.  This part of the project 
focused heavily with programming because we are using a development kit for the PSoC 5 
microprocessor.  Because the processor has the capacity to be programmed it's potentially very 
versatile in how we utilize it for the counting.  We will present our results on the Single Photon 
Detector and on the development of our counter.   
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Design of a Steel Bridge to Compete in the 2014 ASCE Regional Conference 
 
Ethan Hess, Dustin Lambert, and Calvin Tims 
Department of Engineering 
 
Faculty Sponsor: Dr. Mohammad Alhassan 
Department of Engineering 
 
 
Design of a Steel Bridge is a showcase opportunity for IPFW civil engineering students. The 
competition itself is to design a steel bridge that is between 17’-0” to 19’-0” long, must have a 
clearance of 1’-7” under the span of the bridge and be no higher than 2’-4” above the ground. 
Each component of the bridge is to be less than 3’-0” long. The bridge must be assembled in 
less than 30 minutes. It must be able to hold a total of 2500 pounds while only deflecting at 
most 3”. The bridge should also be visually appealing.  
Conceptual Brainstorming ideas were generated by researching previous years and other 
schools bridges. Various designs were generated with different varieties of steel. Generated 
ideas are generally refined to make sure each conforms to the rules. Each is then drawn in 
SAP2000, an innovative structural analysis and design software, to determine its structural 
performance and weight. Each conceptual design is weighted and scored based on its 
deflection, weight, estimated construction time, ease of connections, and visual appeal. 
Accordingly, the final conceptual design is chosen and refined.  
The final design for the steel bridge utilized high strength circular tube steel sections. The high 
strength steel allows for smaller amounts of steel to be used while still being able to be 
structurally viable. Circular tubes were chosen because of the aesthetic appeal. The 
connections for this bridge are small as to not increase the weight and are designed to be 
assembled quickly. Professional computer numerical control (CNC) machine operators and 
welders were used to do the actual fabrication of the bridge to ensure high quality construction 
of the individual members and to make sure it still looks visually appealing.  
Finally, the bridge is tested as it would be at the competition. The loading resulted in a 1” 
vertical deflection, which is what it was designed to be. The weight of the bridge is 185 pounds, 
the lightest it has ever been for an IPFW bridge. With 6 people constructing the bridge, it is 
expected to take about 10 to 15 minutes to build, again the best in IPFW’s 5 year bridge history. 
The expected cost of the bridge, based on a scoring equations laid out in the rules, is around $7 
million, which is expected to rank in the top 3 of 18 regional schools.     
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Do Oceanographic Features Influence Marine Turtle Diving Behavior? 
Investigations into Hawksbill Sea Turtle (Eretmochelys imbricate) Diving in the 
West Indies 
Jacob Hill 
Department of Biology 
 
Faculty Sponsor: Dr. Frank Paladino 
Department of Biology 
 
Understanding diving behavior in sea turtles is critical for predicting the risks they face and is 
necessary in the formulation of effective management plans.  Many recent studies have 
suggested that oceanographic features may influence diving behavior and thus diving patterns 
even in the same species may differ regionally.  Hawksbill sea turtles usually spend the 
internesting interval close to the nesting beach, resting on coral reefs in shallow water (<5m).   
Sandy Point National Wildlife Refuge, St. Croix (USVI) hosts approximately thirty nesting 
hawksbills annually, but is an atypical nesting beach for the species because it is not surrounded 
by coral reefs and deep water (more than 200 meters deep) is located just offshore.   We aimed 
to test the hypothesis that oceanographic features influence diving behavior by examining 
diving behavior in hawksbills nesting on Sandy Point.  We attached time-depth recorders 
(model LAT 1100 by Lotek) to nesting turtles, obtaining 5 sets of diving data from 7 individuals.  
The data loggers were removed when the turtles returned to nest, on average 15 days later.  
Most turtles spent the majority of the internesting interval submerged at a constant depth, 
which is consistent with seafloor resting.  Overall, they spent an average of 86.4% of the 
internesting interval submerged, with average dive durations of 29 minutes.    Although these 
turtles inhabited mostly shallow water (2-29 meters), we documented 2 turtles that dove to 
depths greater than 85 meters.  These dives are extraordinarily deep for this species, exceeding 
the maximum published diving depths for hawksbill sea turtles in the internesting interval.  
These dives, as well as the deepest dives exhibited by each individual, all occurred in the last 3 
days before returning to nest.  Based off previous studies of movement patterns during the 
internesting interval, these turtles were likely in the waters just offshore Sandy Point when they 
attained their deepest dives.  Many of these deep dives had constant bottom depths, which is 
consistent with seafloor resting, the same behavior observed throughout the internesting 
interval.  We suggest that the turtles needed to dive deep to reach the bottom to rest, which 
resulted in the diving patterns we observed.  Our results supported the hypothesis, indicating 
that oceanographic features may indeed impact diving behavior, especially in cases when 
turtles are seeking the bottom.  We recommend continued investigations into diving behavior 
at each major nesting ground to account for site-specific differences in behavior.  
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Factors influencing the acceptance or rejection of an overweight peer 
 
Audrey James 
Department of Psychology 
 
Faculty Sponsor: Dr. Jay Jackson 
Department of Psychology 
 
We examined how personality and past contact experiences influenced participants’ reactions 
to an overweight versus a normal weight peer whose weight was attributed to forces outside 
their control or to lifestyle choices. We expected participants to be relatively accepting of an 
overweight partner if their weight was attributed to forces outside their control. We further 
expected agreeableness to moderate this effect, such that those high in agreeableness would 
be more accepting of an overweight peer regardless of attributions. Finally, we expected 
contact experiences to mediate the relationship between agreeableness and acceptance.  
 
Normal weight participants (N=192) completed the Big 5 Aspects Scale before exchanging 
essays with a same-sex “online interaction partner” to discuss the “freshmen fifteen.” The essay 
was manipulated so that the partner was portrayed as being normal weight or overweight 
(weight manipulation), and either due to lifestyle choices, forces beyond control, or unspecified 
(attribution manipulation). Participants completed a measure of partner acceptance, and past 
contact experiences with overweight people.  
 
The data were analyzed using analysis of variance and moderated mediation analyses (Hayes, 
2012).Participants were more accepting of a normal weight peer than an overweight peer, F (1, 
188) = 4.56, p = .034. The effect of agreeableness on acceptance was significantly moderated by 
the weight and attribution manipulations, B = -.536, SE=.240, p = .026. Agreeableness was a 
good predictor of accepting a normal weight peer regardless of attributions. However, 
agreeableness but was a good predictor of accepting an overweight peer only if his or her 
weight was attributed to outside forces (e.g., a medical condition). A serial multiple-mediation 
analysis suggested that the relationship between agreeableness and partner acceptance is 
mediated by feelings of empathy and favorable past contact experiences with overweight 
individuals.  
 
The results support a person x situation approach to understanding the dynamics of weight bias 
and interpersonal interactions with stigmatized peers. At a practical level, they highlight the 
importance of favorable contact experiences, attributions, and dispositions to help reduce 
interpersonal friction and promote acceptance. 
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Analysis of a putative histidine kinase associated with sunscreen biosynthesis in 
the cyanobacterium Nostoc punctiforme ATCC 29133 
Jacob Janssen 
Department of Biology 
 
Faculty Sponsor: Dr. Tanya Soule 
Department of Biology 
 
As phototrophic bacteria, cyanobacteria are continually exposed to ultraviolet radiation as they 
harvest solar energy. In particular, long-wavelength ultraviolet radiation (UVA) damages living 
cells by releasing reactive oxygen species. In phototrophs, this leads to harmful photosensitized 
proteins and pigments. To mitigate damage to the cell, some cyanobacteria produce a UVA-
absorbing pigment in the extracellular sheath, known as scytonemin. Scytonemin is a 
heterocyclic, dimeric molecule that is only produced upon induction by UVA. It is suspected that 
it is regulated by a putative two component regulatory system (TCRS). In the cyanobacterium, 
Nostoc punctiforme ATCC29133, the putative sensor kinase, NpF1277, is found upstream from 
the genes for scytonemin biosynthesis and hypothesized to regulate their induction by sensing 
UVA. For this project, we are inactivating NpF1277 through an in-frame gene knockout in N. 
punctiforme to determine the effects on scytonemin production. NpF1277 was truncated by 
fusion PCR and ligated into plasmid vector, pRL278. This plasmid has been transformed into E. 
coli UC585 and will be transferred into N. punctiforme through bi-parental conjugation. The 
mutant will be verified by colony PCR and the ability to produce scytonemin under UVA will be 
assessed. Furthermore, the expression of the TCRS, both NpF1277 (sensor kinase) and NpF1278 
(response regulator), will be evaluated in response to a variety of environmental conditions, 
including UVA, oxidative stress, and salinity.  
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The Structure of the Temporary Labor Market in South Korea 
 
Swatabdi Rohana Kamal 
Department of Economics 
 
Faculty Sponsor: Dr. Ali Rassuli 
Department of Economics 
 
 
This study explains the structure of the temporary or irregular form of employment in South 
Korea.  In Korea, the size of the irregular workers as a percentage of labor force increased from 
43.4% to 52.7% from 1996 to 2005. Both the sheer absolute size and the rapid rate of growth 
are evidence for the dominance of this form of employment in Korea. However, irregular 
workers are generally kept deprived of health insurance, unemployment insurance, overtime 
payments, retirement allowances, and any kind of bonuses. Largely, irregular Korean workers 
are subject to job insecurity and meager pay rates. While there is the institution of a social 
security system in place for the irregular workers in Korea, due to the lenient law enforcement 
of social security obligations, firms find it cost effective to evade giving these benefits and 
hence employ more and more from the irregular segment of the labor force.   
 
Almost 70% of all irregular workers are females who are employed as part-timers, on-call 
workers, and day laborers, through temporary agencies, subcontracting companies, and 
independent contractors.  Over time, the powerful dominant enterprises have successfully 
managed to maintain low wage payments to irregular female workers relative to male workers.  
Persistence of the wage differentials between male and female irregular workers highlights the 
cost advantage of hiring female workers and the temporal exit of more male workers from the 
irregular labor force.  
 
There are institutions of labor unions for workers in Korea which are significantly represented 
by the male workers.  The female union membership went down from 36.7% in 1980 to 21.1% 
in 2003 whereas that of the male union members increased from 63.3% to 78.9% in the same 
period.  The lenient laws and cursory light enforcement of regulations by the government and 
gender discrimination in the trade unions have led to the development of non-governmental 
organizations (NGOs) of women worker activists undertaking the lead role in support of 
irregular worker movements such as the Korean Women Workers’ Association United 
(KWWAU).  However, in South Korea, there are large, conglomerate family-controlled firms 
with strong ties to the government known as the “chaebol”.  The chaebol have an important 
role in controlling the irregular labor force. The supportive policies regarding the employment 
of the irregular workers are for the most parts weaved around the interests and benefits of the 
chaebols.  
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Contrasting Plant Defense Responses against Insect Vectors from Two Feeding 
Guilds  
 
Stacy Keough and Lee Danels 
Department of Biology 
 
Faculty Sponsor: Dr. Punya Nachappa 
Department of Biology 
 
 
Plants mediate the interactions between insects and pathogens in numerous ways. The primary 
mechanism thought to underlie plant-mediated insect-pathogen interactions is the activation of 
defense-related signaling pathways. For instance, insect feeding predominantly activates a 
defense pathway mediated by the phytohormone, Jasmonic acid (JA), whereas, pathogens 
primarily activate defenses that are regulated by the phytohormone, Salicylic acid (SA). In 
addition, insect vectors that transmit plant pathogens may subject plants to simultaneous 
attack due to feeding and pathogen transmission. We investigated how plants tailor their 
defense against insect vectors from two feeding guilds (chewing and piercing-sucking). The 
study system included the soybean plant, a chewing insect, soybean thrips and a piercing-
sucking insect, soybean aphid. Soybean thrips was recently shown to transmit Soybean vein 
necrosis virus and soybean aphid vectors several viruses such as Soybean mosaic virus. Gene 
expression analyses indicated that JA was activated against thrips whereas SA was induced in 
response to aphid and both viruses. Exogenous application of JA and SA confirmed gene 
expression results in that JA application reduced thrips population whereas SA application 
lowered aphid numbers and also reduced virus infection. In the short-term, results of this study 
will shed light on the ecological and molecular interactions of plant, insects and viruses, and in 
the long-term this research can be applied to ecologically-based management programs of the 
insect vectors and diseases. 
  
39
Artificial Neural Networks and Their Applications 
 
David Kimmey 
Department of Computer Science 
 
Faculty Sponsor: Dr. Jin Soung Yoo 
Department of Computer Science 
 
 
Artificial Neural Networks (ANNs) are computational models inspired by the central nervous 
system, and they are capable of machine learning and pattern recognition. In addition, ANNs 
are increasing in popularity for solving many industry, business, and science problems. For 
example, ANNs are used in automotive systems, manufacturing quality control, financial 
prediction, and in the medical field—spotting cancerous cells. ANN models are composed of 
many nonlinear computational elements operating in parallel, and usually are presented as 
systems of interconnected neurons that can compute values from inputs by feeding 
information through the network. This work presents the following six popular ANN models: 
HopField Net, Hamming Net, Carpenter/Grossberg classifier, Single layer Perceptron, Multi-
layer Perceptron and Kohonen Self-Organizing Feature. These ANNs are highly parallel building 
blocks that illustrate neural-net components, design principles, and can be used to construct 
more complex systems.  Classification and clustering are major tasks in Knowledge Discovery 
and Data Mining. This work also discusses how some classification and clustering algorithms can 
be performed using these simple neuron-like components, and the feasibility of ANNs in many 
other application fields.  
  
40
The Representation of Autism in Children’s Literature: An Analysis & An Alternative
 
Sadie King-Hoffmann 
Department of English and Linguistics 
Faculty Sponsor: Elizabeth Mannir 
Women’s Studies Program 
With the prevalence of autism on the rise, one would expect to see an increase in literature for 
young children focusing on the topic. After all, children are more likely to have a classmate or 
sibling on the autism spectrum now than ever before. However, it seemed that picture books I 
encountered focusing on this topic were often falling into a pattern of isolating the character 
with autism or inaccurately depicting the disorder. For my Honors Project, I investigated this 
corner of the picture book market by analyzing available works. I then identified problem areas 
with the literature that is currently available and developed a list of evaluation criteria. Finally, I 
created my own picture book that avoids many of the common stereotypes and tropes. 
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Measuring the expression of genes associated with extracellular polymeric 
substances in Nostoc punctiforme 
 
Justin Lothamer 
Department of Biology 
 
Faculty Sponsor: Dr. Tanya Soule 
Department of Biology 
 
 
Some cyanobacteria produce extracellular polymeric substances (EPS) which form a slime layer 
around the cells to protect them from environmental hazards. Furthermore, some 
cyanobacteria are also known for being able to produce a biological sunscreen called 
scytonemin that is deposited within the EPS. This sunscreen is a lipid-soluble indole-alkaloid 
pigment that is induced by and absorbs long-wavelength UV radiation (UVA). The model 
cyanobacterium Nostoc punctiforme ATCC 29133 produces EPS and accumulates scytonemin in 
response to UVA. Previous research in our lab found that when exposed to UVA, the wild type 
N. punctiforme had similar levels of EPS as the non-UVA controls. This is in contrast to the 
scytonemin-deficient mutant strain (SCY59) which had a significant increase in EPS when 
exposed to UVA. Since the genes associated with EPS in N. punctiforme have only been 
identified through comparative genomics, it was of interest to use this system for inducing EPS 
to initially characterize these putative EPS-associated genes. For this, a series of putative EPS-
associated genes (homologs of wza, wzb, wzc, wzx, and wzy genes) in the wild type and SCY59 
were assayed for gene expression changes following UVA stress. Initial experiments did not 
result in a change in expression for the first set of gene homologs assayed for 24 hrs of stress. 
Additional experiments are being performed on additional homologs of these genes with 
varying time points in an effort to capture any change in expression. Once the putative genes 
are initially identified as responsive, and likely functional, through gene expression they will be 
targeted in the generation of knock-out mutants.  
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Aerogels 
 
Aaron Magner and Skyler Stauffer 
Department of Physics 
 
Faculty Sponsor: Dr. Mark Masters 
Department of Physics 
 
 
An aerogel a very porous solid with a number of interesting properties.  There are three main 
goals of this research: to compare acetone-exchanged and ethanol-exchanged aerogels in 
several areas, including durability and ease of production; to determine the porosity of the 
aerogels (how large the pores of the gels are); and to investigate several applications of the 
aerogels, including photodetection and, more commonly, insulation. 
 
Sol-gels are made from a solution of TEOS (Tetraethyl Orthosilicate) in ethanol or acetone. They 
are then aged for 5 days in either acetone or ethanol to remove the other liquids (mainly 
water). The ethanol (or acetone) is then exchanged with liquid CO2 under about 900 psi of 
pressure in a manuclave. When the CO2 has been completely exchanged with the 
ethanol/acetone, the pressure inside the manuclave is increased until the CO2 reaches a 
supercritical state. The pressure is then slowly released to dry the gels. 
 
We will present our results to date on creating ethanol and acetone based aerogels and 
examining their properties. 
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Family Emotional Climate and Emotion Regulation in Relation to Mental Health 
of Emerging Adults 
 
Jacqueline McCoy 
Department of Educational Studies 
 
Faculty Sponsor: Dr. Benjamin Houltberg 
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The family system’s perspective posits that families consist of multiple subsystems, each of which affects 
and is affected by the processes of other subsystems. For example, interactions between parents may 
contribute to a family emotional climate that shapes emotion regulation processes and impact the 
mental health of their children (Morris et al. 2007). This would suggest that one way that the family 
emotional climate impacts social and emotional development is through the socialization of emotion 
regulation abilities. Emotion regulation is the process through which one maintains and modulates the 
expression, occurrence and intensity of emotions (Thompson, 1994). On the other hand, emotion 
reactivity represents the tendency to react to stressors with high degrees of emotional lability, including 
anger, irritability, and frustration (Rothbart & Ahadi, 1994).  
 
Emotion regulation difficulties have consistently been linked to psychopathology in individuals across 
the lifespan, however, the transition to adulthood (ages 18-25) has received recent attention due to the 
brain changes in the areas associated with new levels of sophistication in thinking and emotional control 
(Giedd, 2004). Changes in cognitive thinking structures and increased ability for understanding abstract 
concepts in late adolescence and early adulthood may provide an important window of opportunity for 
intervention. However, there has been little investigation of the role of emotion regulation in explaining 
the relationship between the family emotional climate and mental health outcomes in emerging adults.  
 
Participants were part of a larger study involving data collected from 755 young adults (M = 20.31) 
recruited at several different universities on the west coast. Race and ethnicity was self-identified as 
46% Hispanic/Latino, 18% Asian, 13% Caucasian, 33% other minority groups participants. Young adult 
reports were used in all variables of interest. Interparental conflict styles were based on sample items 
(11-items) such as “How often do your parents insult (show disrespect for) each other” (Buehler et al., 
1995). Interparental conflict resolution (5-items) included items such as “How often do disagreements 
between your parents end in a positive manner” (Plunkett & Henry, 1999). Anger regulation (5 items; 
e.g.“When I am feeling mad, I control my temper”)  and reactivity (3 items; e.g., “I do things like slam 
doors when I am mad) were also examined (Zeman, et al., 2002). The Center of Epidemiologic Studies 
Depression scale (CES-D) was used to measure depression symptoms and the Generalized Anxeity 
Disorder scale (GAD-7) scale was used to measure generalized anxiety symptoms.  
 
Utilizing a structural equation model, we found interparental conflict was directly and indirectly related 
to depression and anxiety through anger reactivity. Meanwhile, we found parental conflict resolution 
was inversely and directly related to depression and only indirectly related to anxiety through anger 
regulation. Our results suggest that the family emotional climate continues to play an important role in 
mental health of emerging adults. Additionally, emotion regulation processes is one mechanism by 
which the family emotional climate may impact young adults’ mental health. Intervention and 
prevention efforts may benefit from considering the family emotional climate of young adults and by 
focusing on increasing emotion regulation abilities.   
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Upgrading a Robot’s Wireless Communication Link 
 
Charles McIntosh 
Department of Engineering 
 
Faculty Sponsor: Dr. Elizabeth Thompson 
Department of Engineering 
 
 
This work represents an effort to support an on-going project by characterizing the wireless 
communication link of a teleoperated robot.  The purpose of this research is to make the robot 
operational using its untested 802.11n wireless technology, to define measurement and 
experiment procedures for testing the link performance, and to make preliminary 
measurements of the robot's communication link.  (The 802.11n standard is said to have better 
multipath performance than the earlier 802.11g standard with which the robot had previously 
been equipped.)  By installing network performance software on both the robot and its base 
station, the wireless communication link is tested for throughput and packet loss rate. These 
tests are performed in both line-of-sight (LOS) and non-line-of-sight (NLOS) environments. It is 
found that the robot's wireless configuration provides LOS communication with relatively high 
throughput and minimal packet loss over at least 400 feet, while in NLOS environments, the 
signal can fade completely in a much shorter distance. 
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Puzzling Identities: Children of African Parents in America’s Growing Diversity 
 
Kara Miller and Kirsten Whitsitt 
Department of Anthropology 
 
Faculty Sponsor: Dr. Harold Odden 
Department of Anthropology 
 
 
This pilot project is an ethnographic study focused on the adolescent and young adult children 
of African immigrant families who are members of or affiliated with St. Augustine’s Lutheran 
Church in Fort Wayne, Indiana.  This project examines how these youth are identifying with 
what it means to be African American.  We ask what the implications of this process are for the 
youth themselves, their families, and American society.  Outside of home, research participants 
are members of a pan-African church and youth group, but they attend American public and 
private high schools during the weekdays.  In these contexts, they are navigating what it means 
for them to be both African and American in ways that challenge their immigrant parents’ 
expectations as well as American racial categories and understandings of diversity.  This 
dynamic often creates tensions within their immigrant families but also gives the children 
opportunities to learn important and useful cross-cultural skills.  In the broadest sense, this 
study contributes to a growing body of research that illuminates rapid demographic, social, 
and cultural changes occurring as growing numbers of non-white immigrants are incorporated 
into American communities (Waters 1999; Portes and Rumbaut 2001; Waters and Ueda 
2007).  Much of this research has been conducted in historically well-established immigrant 
gateway cities, such as New York, Los Angeles, Chicago, and Miami (Singer et al. 2008) but this 
project, set in an area with historically low levels of immigration, provides a unique case study 
of how American racial categories and ideas of “diversity” are being challenged even in a small 
mid-western city with much lower numbers of immigrants.  The children in this study are not 
foreigners like their parents, and at the same time, they do not share a history and culture with 
black Americans.  Caught between categories, these youth are engaged in an active process of 
exploring what it means to be African in America.  Understanding this process has potential to 
provide valuable information to the youth themselves, the African families they are part of, as 
well as educators and government and non-government agencies who serve this 
population.  The study has the potential to promote greater cross-cultural understanding 
between immigrant parents and children by examining points of conflict and common ground. 
Additionally, as the black population in the U.S. continues to diversify, the presence of these 
new African Americans will be increasingly significant in the context of issues of Affirmative 
Action and funding for scholarships and social services.  Finally, through this study, the youth, 
who are a minority within a minority, will have the chance to see their identity challenges 
within the wider context of social change in America.  
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Personality Traits Associated With Reactive and Proactive Aggression 
 
Lucas Miller 
Department of Psychology 
 
Faculty Sponsor: Dr. Jay Jackson 
Department of Psychology 
 
 
Aggression may be defined as any behavior intended to hurt another person. Researchers have 
recently emphasized the importance of integrating personality variables into social 
psychological models of aggression (Anderson & Bushman, 2002; Bettencourt, et al., 2006; 
Caprara, et al., 2013). This study was designed to examine the role of personality, with a 
particular focus on the Dark Triad (narcissism, psychopathy, and Machiavellianism), in 
determining aggressive behavior under provoked and unprovoked experimental conditions. It 
was hypothesized that individuals with dark personalities would react more aggressively in 
response to provocation versus no provocation, and this relationship would be mediated by 
anger. 
 
Participants (N=117) completed measures of personality and exchanged essays with an online 
partner. They then received insulting, neutral, or positive feedback from their partner before 
completing the positive-and-negative-affect scale. Finally, to assess aggression, participants 
played a “competitive reaction time game” with their partner that involved the administration 
of noise blasts that could range from 1 (extremely mild) to 10 (extremely harsh).  
 
The data were analyzed using analysis of variance, regression, and moderated mediation 
analyses (Hayes, 2012). Our results were generally consistent with our predictions. Under 
provocation, dark triad scores predicted higher levels of aggression, and this relationship was 
mediated by anger, effect = .058 (SE = .025), LCI = .017 and UCI = .115. However, under the 
condition of no provocation, scores on the dark triad were unrelated to aggression, effect = -
.003 (SE = .016), LCI = -.036 and UCI = .028. The index of moderated mediation was significant, 
effect = -.061 (SE = .031), LCI = -.128 and UCI = -.010. 
 
Consistent with predictions, individuals with dark personalities reacted more aggressively when 
provoked, and this relationship was mediated by anger. This study has several limitations, 
including a relative lack of ecological validity, and the fact that we have not yet replicated the 
findings. The findings are, however, consistent with studies showing a similar pattern among 
people with inflated levels of self-esteem (e.g., Baumeister, et al., 2000). These findings have 
important implications, including the need to integrate personality into models of aggression. 
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Low Genetic Variability Across the Geographic Range of the Blanding’s Turtle 
(Emys blandingii) 
Natalie Millspaw 
Department of Biology 
 
Faculty Sponsor: Dr. Mark Jordan 
Department of Biology 
 
Geographic analysis of genetic lineages within species has proven to be a powerful approach for 
understanding patterns of evolutionary diversification and can guide the conservation and 
management of imperiled species.  The Blanding’s turtle (Emys blandingii) is an interesting 
subject for this type of analysis due to its wide geographic distribution and current status as 
threatened and endangered throughout most of its range.  Previous studies have suggested 
that there may be subpopulations within the species that are associated with both the 
Appalachian Mountains and recent glacial history. To date, there has been no range-wide 
genetic analysis of the species based on mitochondrial DNA.  I analyzed DNA sequence variation 
in two mitochondrial loci [control region (DES) and NADH dehydrogenase 4 (ND4)].  The 
polymerase chain reaction was used to amplify the loci prior to sequence analysis.  Sequencing 
the segment yielded a divergence of 0.46% in 659 bases of control region (n = 30) and no 
divergence in 760 bases of ND4 (n = 15) from turtles sampled between Nebraska and Nova 
Scotia.  By comparison, in only seven E. marmorata, sequence divergences were 1.7% and 3.1% 
for these loci, respectively (Spinks and Shaffer 2005, Molecular Ecology 14:2047-2064).  Overall, 
the sequence variability observed may result from a combination of low mutation rates within 
the mitochondrial genome and a bottleneck at some point prior to post-glacial range 
expansion.  While preliminary analyses suggest that there may be two broadly distributed 
subpopulations based on the minimal polymorphisms within DES further characterization of 
mitochondrial sequences is needed to support this interpretation. 
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Assessing the role of a putative response regulator in sunscreen biosynthesis in 
the cyanobacterium Nostoc punctiforme ATCC 29133 
 
Sejuti Naurin 
Department of Biology 
 
Faculty Sponsor: Dr. Tanya Soule 
Department of Biology 
 
 
Under exposure to UV radiation, some cyanobacteria can produce scytonemin, which is a 
yellow to brown, lipid-soluble, non-fluorescent, very stable sunscreen compound. A genomic 
region associated with scytonemin biosynthesis has been identified in the filamentous 
cyanobacterium Nostoc punctiforme ATCC 29133 (PCC 73102) that contains 18 adjacent genes 
transcribed in a single direction. Most of the genes in the upstream region of the cluster code 
for unique proteins and are expected to be involved directly in scytonemin biosynthesis. 
Further genomic characterization of this gene cluster has revealed a putative two-component 
regulatory system (NpF1277 and NpF1278) upstream from the cluster that is conserved and is 
likely involved in scytonemin regulation. In this study, we will inactivate the putative response 
regulator NpF1278 to determine its relationship with the scytonemin biosynthetic gene region. 
To accomplish this, we prepared a plasmid construct by fusion PCR which contains an in-frame 
knock out of NpF1278. The sequence of the knock out on the plasmid has been confirmed and 
we are currently inserting the plasmid into N. punctiforme through bi-parental conjugation. 
Once the mutant strain is complete we will observe the effect of knocking out this gene on 
sunscreen production. Furthermore, to observe the interaction of NpF1278 with the putative 
promoter region of the scytonemin gene cluster, we have expressed the protein with IPTG and 
are now in the process of purification followed by an electrophoretic mobility shift assay 
(EMSA). If the protein binds to the promoter region then it is likely that NpF1278 initiates 
synthesis of scytonemin.  
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Spy Technologies: Using a Laser to “Listen” to Conversations 
 
Trung Hieu Nguyen 
Department of Physics 
 
Faculty Sponsor: Dr. Timothy Grove 
Department of Physics 
 
 
Like many kids, I always wondered if there are there really spy technologies. There are many 
devices that just seem too cool to have any basis in reality, but some devices might be feasible.   
 
The goal of this particular set of experiments is to examine if one can use a laser beam to detect 
a conversation in an office through use of laser light reflection off a window. The experiments 
use a Michelson interferometer where one of the mirrors is representative of an office window.  
The vibrations of the “office window” due to sounds reflecting from it can then be used to 
detect sound. There are two different experiments we examined. First we examine an ideal 
version of the experiment in which the sound speaker is placed directly on the “office window”. 
Then we examined a model version where the sound from the speaker must propagate through 
air to vibrate the “office window” in a sound proof box. We will present the results of these 
experiments.  
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Constructing an Oven for Making Superconductive Materials 
 
James Otto 
Department of Physics 
 
Faculty Sponsor: Dr. Jacob Millspaw 
Department of Physics 
 
 
The long term goal of my research project requires that we are able to deposit thin layers of 
type II superconductive materials onto various samples through a process of AC sputtering.  The 
process for creating type II superconductive material requires precise temperature control in a 
high temperature (up to 900 °C) oven over the span of 16+ hours.  To accomplish this I designed 
and built a temperature controller that utilizes a PSoC (Programmable embedded system-on-a-
chip) which is capable of monitoring the temperature inside the oven and making the necessary 
adjustments to successfully synthesize the superconductive material. 
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Analyzing the Efficiency of Inserting GP10 into a Planar Bilayer Membrane 
Dopped with a Carboxylated Lipid 
Hallel Paraiso 
Department of Biology 
Faculty Sponsor: Dr. Peng Jing 
Department of Chemistry 
The phi29 connector, GP10, is a channel protein from the bacteriophage phi29, a virus that can 
infect bacteria. The protein provides a channel that allows the phi29 genomic DNA to go 
through it during the infection process in-vivo. It has been successfully demonstrated that the 
connector can be inserted into a planar lipid bilayer membrane in-vitro, and thus the channel 
protein could potentially be used as a single-molecule platform to detect individual molecules 
(both small molecules and macromolecules), to monitor chemical and biochemical reactions in 
real time, and to perform DNA/RNA sequencing. Understanding the process of inserting the 
protein translocation the planar bilayer membranes will allow scientists to design a platform for 
the novel biosensor. However, the current problem encountered is the difficulty in achieving 
stable and efficient insertions of the protein into a synthetic lipid, 1,2-diphytanoyl-sn-glycero-3-
phosphocholine (DPhPC). For this purpose, in the research, we used molecular biology methods 
to prepare the protein, GP10 and employed  a new strategy to optimize used lipids for efficient 
orthogonal integration of the phi29 connector into bilayer lipid membranes. Utilizing the 
precise knowledge of the 3-D structure of the phi29 connector, the bilayer membrane is 
optimized by tuning reactivity in the bilayer using the DPhPC doped with a carboxylated lipid, N-
(7-nitrobenz-2-oxa-1,3-diazol-4-yl)-1,2-dihexadecanoyl-sn-glycero-3-phosphoethanolamine 
(PAcPC). The addition of the lipid into the bilayer would expectedly result in electrostatic 
attractive forces between the exposed basic amino acids on the surface of stalk in the phi29 
connector and tails of the carboxylated lipid molecules in the core of the bilayer membrane.  
We will compare differences between the three particular factors that the data would give: the 
insertion efficiency, which is the total amount of insertions per sample time; the time of each 
insertion; and the total amount of insertions per sample batch. Furthermore, we will employ an 
independent two-tailed t-test to determine whether the differences are significant, thereby 
implying if the modified carboxylated lipid molecule does indeed stabilize the channel.  
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How does having children of both genders in a family relate to children’s 
gender-related behaviors and maternal attitudes about them? 
 
Elizabeth Phillips, Hina Batool, Manaal Sajid, and Ashlin Long 
Department of Psychology 
 
Faculty Sponsor: Dr. Elaine Blakemore 
Department of Psychology 
 
 
The current poster will examine how mothers’ interests, attitudes, and gender socialization 
practices are related to children’s gender-related traits and interests in families with children of 
different genders. We compared families with children of both genders to families with children 
of only one gender. Participants consisted of mothers of 3- to 11- year old children (42 M; 60 F; 
M age = 6.88 years; SD = 2.85). Mothers reported on one or more children. Mothers completed 
three measures. First, they completed the Child Gender-Socialization Scale (CGSS, Blakemore & 
Hill, 2008), which measures parental attitudes regarding the desirability of gender-related 
interests in their children. Second, they completed the Occupations and Activities Scales of the 
OAT (Liben & Bigler, 2002), which measures parents’ own interests and attitudes regarding 
gender-related occupations and adult activities. Finally, they completed the Preschool Activities 
Inventory (PSAI, Golombok & Rust, 1993), which is a measure of the child’s gender-related traits 
and interests. Results showed that if a family had children of both genders, mothers were more 
accepting of sons’ play with feminine toys and activities, yet less accepting of daughters’ 
feminine play. Also, children had less stereotyped interests and traits when they had siblings of 
the other gender. However, mothers’ own gender-related interests and their attitudes about 
adult activities and occupations were not generally related to their children’s interests, except 
in some instances of girls whose mothers had more feminine interests. In conclusion, sibling 
configuration is related to not only maternal attitudes about gender-related interests in their 
children, but also their children’s own interests and traits.  
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Sex, Handedness, and Use of Visual Cues for Wayfinding in a Virtual 
Environment 
 
Elizabeth Phillips 
Department of Psychology 
 
Faculty Sponsor: Dr. Carol Lawton 
Department of Psychology 
 
Research has indicated that that men and women utilize different strategies in wayfinding, with men 
using more directional information and women using more positional information (Barkley & Gabriel, 
2007; Lawton, 2010; Sandstrom, Kaufman, & Huettel, 1998). In the current research, the relationship 
between navigational strategies and brain organization was examined, using handedness as an indirect 
measure of brain lateralization. Specifically, we examined how handedness, sex, and the use of color 
cues in navigating a virtual environment were related. Because women who are strongly right-handed 
tend to perform more poorly than moderately right-handed women on mental rotations (Annett, 1992; 
Casey, 1996), it was predicted that strongly right-handed women would be more reliant on the color 
cues while navigating the virtual environment than would moderately right-handed women. We 
predicted no effect of handedness for men.  
 
Participants (71 male and 113 female right-handed undergraduate students) were first asked to 
complete a self-report inventory of hand preference. They were then exposed to a virtual building in 
which the walls were either gray, or “painted” with a gradation of colors. They were told to navigate 
from a landmark on one side of the building to a landmark on the other side of the building until they 
had completed two successive trials in less than 1 minute. After that, the participants were asked to 
reverse the path, starting at the “ending” landmark and navigating back to the original “starting” 
landmark on 5 test trials. The mean path distance was calculated for the 5 test trials for each participant.  
 
There was a significant interaction between sex, handedness, and building color.  Women who were 
strongly right-handed had longer mean path distances than did women who were moderately right-
handed in the color building, but there was no significant difference between the two groups of women 
in the gray building. Men’s performance was not affected by building color or handedness.  
 
These results suggest that strongly right-handed women are less reliant upon their right hemisphere 
(which is associated with spatial functioning) than are men or moderately right-handed women. Instead, 
it seems like strongly right-handed women may rely more on the left hemisphere, which controls verbal 
and analytic skills. This includes the use of color cues to indicate where the participant needs to turn in 
order to reach the target landmark. Because the color cues would be different when the path is 
reversed, participants who rely more on color cues as a wayfinding aid would have a more difficult time 
navigating back to the target landmark than participants who may use a cognitive map for wayfinding. 
Therefore, findings indicate that brain organization is more related to differences in wayfinding 
strategies for women than for men. 
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Romance Novels as Models of Acceptable Romantic Relationships 
Madison Prall 
Department of English and Linguistics 
Department of History 
Faculty Sponsor: Dr. Sara Webb-Sunderhaus 
Department of English and Linguistics 
This study compares a contemporary historical romance novel series published between 2001 
and 2004 by Karen Marie Moning with an older historical romance novel series published 
between 1980 and 1994 by Joanna Lindsay, in order to assess changing values regarding idealized 
romantic relationships between men and women. To determine these changing values, the plot 
progression, exposition, internal and external dialogue, and characterization of the male and 
female protagonists in each novel was individually analyzed in order to make inferences about 
the relationship between the male and female protagonists. The individual results were then 
compared with the other novels within their respective series to assess for continuity. Finally, the 
older series was compared with the contemporary series to assess similarities and differences in 
what values about romantic relationships were portrayed. Additional research published by 
other scholars on feminist theory and on similar studies about romance novels was incorporated 
into this study to emphasize the primary research results. These results reflect values that 
romance novel readers have about romantic relationships.  
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A Voice Onset Time Comparison of English and Spanish Stop Consonant 
Productions: Perception of Foreign Accent 
Lindsey Rife 
Department of Communication Sciences and Disorders 
Faculty Sponsor: Dr. Jonathan Dalby 
Department of Communication Sciences and Disorders 
The study seeks to compare and contrast how voiced and voiceless stops differ in voice onset 
time (VOT) between the phonetic productions of a native English speaker and a native Spanish 
speaker who learned English as an adult.  The hypothesis tested is that there will be differences 
in VOT between native and non-native speech and that this difference will have a noticeable 
effect on the identification of these words by English listeners.  Minimal pairs of words 
containing the stops /p, b, t, d, k, g/ were compared.  The two speakers were recorded reciting 
10 randomized tokens of each of the six words ‘peak,’ ‘beak,’ ‘tuck,’ ‘duck,’ ‘coat’ and ‘goat.’  
The experiment data was collected by measuring the speakers’ voice onset time using 
WaveSurfer software.  This was done by comparing the measurements made from wide band 
spectrograms.  A significant duration difference in average VOT was found.  To test the effects 
of this difference on perception of these stops, native English-speaking listeners were 
presented with the recorded words and asked to identify what word they heard, in a two 
alternative, forced choice task.  Results of the listening test showed that the differences in VOT 
between native and accented speech did affect listener perception of these consonants.  For 
the voiceless stops /p, t, k/ the shorter VOT’s produced by the accented speaker (which were 
similar to the durations of these stops in Spanish) often led English listeners to hear the voiced 
stops /b, d, g/.   
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Isolation of Various Endohedral Metallofullerenes with a More Efficient Lewis 
Acid 
 
Khristina Rottinger 
Department of Biology 
 
Faculty Sponsor: Dr. Steven Stevenson 
Department of Chemistry 
 
 
We strive to develop new separation strategies for isolating endohedral metallofullerenes, 
which contain clusters of metals, carbides, nitrides, or oxides that are trapped inside fullerene 
cages.  We seek a non-chromatographic approach that will take advantage of differences in 
chemical reactivity among the 50+ different types of fullerenes and metallofullerenes.  
Metallofullerenes possess an electron-rich carbon cage surface that can react with electron-
deficient Lewis acids.  We report an improved separation method to replace the currently used 
aluminum chloride technique with more selective Lewis acids.  Results indicate a successful and 
selective separation of a diverse array of metallofullerene types.   
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Holographic Augmented Reality Cube 
Kevin Sanders 
Department of Visual Communication and Design 
Faculty Sponsor: Andres Montenegro 
Department of Visual Communication and Design 
A pipeline that includes 3D Modeling and Animation Software can be combined and integrated 
using mobile technology (iPad) and game engines to produce a variety of visual interactions 
that utilize virtual characters, navigation, and 3D interactive responses.  
The process of research and implementation will take place using various sized screen displays 
to create reflections on plexiglass that will appear as holograms. As a second part of my project 
I plan to use my modeling and animation models to create a compelling, interactive game using 
Augmented Reality. Augmented Reality is a technology that allows for the addition of virtual 
content to the real world.  
The methodology of research is based on the availability of new emerging technology sources. 
The main outlet for research is provided by an Augmented Reality visualization interface. I will 
be using in this case, VuforiaW. Vuforia, as a solution, is an interface provided by Qualcomm, a 
visualization company. I decided to use Vuforia because this platform will allow me to develop 
offline apps.  
For the Modeling and Animation I will use Autodesk Maya, Motionbuilder, and Unity 3D, for the 
implementation of the game engine environment. The models will be exported to the game 
engine, the game engine will produce the interactive visualization and, finally, it will be 
exported to XCode to build an app for iOS for the final interactive display. 
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Physiological and Immunological Responses of Sea Urchins Exposed to Low 
Salinity and Handling Stress 
 
Regina Shannon 
Department of Biology 
 
Faculty Sponsor: Dr. Ahmed Mustafa 
Department of Biology 
 
 
Marine invertebrates such as shrimp, sea urchins, and sea cucumbers are becoming increasingly 
important in aquaculture not only because of the demand for a sustainable source of protein 
but also for the development of alternative medicines. These invertebrate species, like their 
vertebrate counterparts, also encounter stress during propagation due to handling and changes 
in their environment. To study the impact of two conditions of potentially aquaculture related 
stress such as, low salinity and handling, a variety of physiological and immunological tests 
were conducted on the hemal fluid of the sea urchin Stronglyocentrotus purpurtatus, using a 72 
hour experimental period. Results from these tests are now being analyzed and it appears that 
sea urchins kept in water with low salinity (28 ppt) and handled frequently (3 times daily for 
about 5 minutes each), have higher levels of hemal protein and coelomocyte counts (total and 
differential cells) and lower levels of coelomocyte phagocytosis (phagocytic capacity and 
respiratory burst activity) as well as lytic activity (lysozyme turbidity), compared to the controls 
(kept at 34 ppt and not given any handling stress). 
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Construction of a Variable Frequency High Voltage Power Supply for Dielectric 
Barrier Discharge 
 
Mattison Siri 
Department of Physics 
 
Faculty Sponsor: Dr. Mark Masters 
Department of Physics 
 
 
We describe the design and construction of a high voltage, variable frequency power supply for 
driving plasmas and testing the frequency responses of Dielectric Barrier Discharges (DBDs).  
DBDs are frequently used for surface treating, ozone production, and as UV sources.  However, 
before these can be studied, a high voltage DBD driver must be designed and implemented.  
Much strife may be had in designing such a driver with a respectable bandwidth when the 
available transistors can only handle a fraction of the desired output voltage.  Recently, 
however, MOSFETs have been made available which can switch several thousand volts.  This 
makes our goal easier to implement.  We present our work on developing this power supply. 
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The Etymology of bless 
 
Ranesha Smith 
Department of Educational Studies 
 
Faculty Sponsor: Dr. Damian Fleming 
Department of English and Linguistics 
 
 
Look up the word in as many dictionaries you can find.  You MUST start with the OED and W3 
(Webster’s Third International).  Read these definitions and understand them.  Take notes: 
trace the historical development(s) of the word.  Look at the etymology of the word: 
understand this (look up any abbreviations you don't know).  Follow up hyperlinks and internal 
references.  Look at the possible spellings of the word.  Now take all this information and 
explain it, in your own words.  Perhaps start with the etymology and then explain the 
development of the word, paying attention to dates of citations. 
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Magnetic Apparatus for Propelling High Speed Ferromagnetic Projectiles 
 
Nicholas Strack and Spencer Kelham 
Department of Physics 
 
Faculty Sponsor: Dr. Mark Masters 
Department of Physics 
 
 
The goal of this project is to construct and optimize a low voltage gauss gun; essentially a series 
of solonoids that when powered produce a magnetic field that propels a projectile at high 
velocities. 
 
In order to produce the currents needed to create the magnetic field in the coil, capacitors are 
charged using a boost converter (an inductor circuit that steps up voltage, thereby acting as the 
direct current version of the AC step up transformer.).  When the capacitors are discharged 
through the coil there is a large current for a brief time forming a magnetic field that can be 
used to pull a projectile towards the center of the coil.  LEDs and photodiodes are positioned in 
the space between each coil, acting as sensors that can switch the coils on and off, using 
comparator circuits on a PSoC microcontroller/system on a chip. 
 
The goal is to achieve 5% efficiency with the multi-stage gauss gun, which would theoretically 
yield a muzzle speed of 70 m/s for a 5g projectile.  
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Engaging Patients in Underserved Populations with Health Information 
Technology (HIT)  
 
Treva Strasen 
Department of Nursing 
 
Faculty Sponsor: Dr. Tammy Toscos 
Department of Nursing 
 
  
Federally Qualified Health Centers (FQHCs) are working to meet a national mandate to have 
meaningful use of electronic health records by 2014 which includes engaging patients in their 
healthcare. By integrating mobile technologic solutions that consider patient preferences 
towards MT, healthcare providers will be able to develop effective, efficient, and sustainable 
HIT programs to improve patient outcomes. The goal of this study was to gain a deeper 
understanding of how best to activate patients in underserved populations to use mobile 
technology (MT) to improve their health and communication with their healthcare providers. A 
survey study was performed with a convenience sample of one hundred patients who were 
seeking care at a FQHC in the mid-west. Participants age 18 and over filled out a 14-item 
questionnaire exploring their typical use of mobile phones, email, and the Internet as well as 
their preferences for future use of MT for supporting access to healthcare and communication 
with their healthcare providers. Data was collected on what types of information patients 
wanted between office visits, patient’s chronic health conditions, and patient demographics. 
The majority of participants said they would check appointment availability using either the 
Internet or their mobile phone (69%) and would be willing to receive information from their 
care providers via text message (67%) or email (60%) providing healthcare information or 
appointment reminders. Most patients have access to and are interested in using MT to 
communicate with providers outside of clinic time to improve personal health and access to 
care. We believe MT can empower patients in underserved populations to make informed 
healthcare decisions, receive more timely care, and improve their experience as a patient. Our 
research helps identify preferences for use of MT and gives direction for future research aimed 
at designing technologies to meet the needs of patients in underserved populations. 
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Amphibian Occupancy and Habitat Use in a Restored Wetland 
 
Emily Stulik 
Department of Biology 
 
Faculty Sponsor: Dr. Bruce Kingsbury 
Department of Biology 
 
Amphibians have been of great conservation concern due to alarming declines in populations 
worldwide. These vulnerable animals are threatened by habitat loss and degradation, especially 
in the Midwestern United States. Efforts to prevent declines usually involve restoring natural 
habitat from anthropogenic disturbances, such as agriculture. These efforts can mitigate some 
aspects of habitat degradation and loss, but restoration opportunities are limited and they must 
be effective.  Assessing that effectiveness requires sampling and suitable analytical approaches 
to be accurate measures of the quality and functionality of the restored habitat. Recently, 
occupancy modeling in program PRESENCE has shown promise as an innovative and advanced 
approach to measuring presence, absence, and habitat use of various species. This type of 
analysis was applied to anurans to measure occupancy rates, habitat use, and reproductive 
success in a restored wetland. Eagle Marsh Nature Preserve, a 716 acre restored floodplain 
wetland system in Fort Wayne, Indiana, provides an ideal and unique site to conduct this research.  My 
objectives in this study were to compare occupancy rates among species and sampling 
methods. Two types of survey methods, call surveys and tadpole surveys, were used to 
measure anuran presence and absence. The Gray Treefrog, Hyla versicolor, had the highest 
occupancy rates among species and survey type for call surveys. The Northern Leopard Frog, 
Lithobates pipiens, a Species of Special Concern showed relatively high tadpole occupancy 
rates, suggesting improved reproductive success in the wetland for this vulnerable species. 
Preliminary analysis shows significant anuran use of the restored habitat, but further modeling 
in PRESENCE will confirm factors affecting habitat use, occupancy, and detection probability.  
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Emergence of Leatherback (Dermochelys coriacea) Hatchlings from the Nest at 
Playa Grande, Costa Rica 
 
Jennifer Swiggs 
Department of Biology 
 
Faculty Sponsor: Dr. Frank Paladino 
Department of Biology 
 
We investigated emergence rate of leatherback turtle hatchlings from in situ clutches over the 
course of three nesting seasons (October-December) during 2008-9, 2011-12 and 2012-13 at 
Playa Grande, Parque Nacional Marino Las Baulas, Guanacaste, Costa Rica. We focused on 
hatchlings, which emerged from their eggshell yet failed to emerge from the nest during the  
two-day period between the first hatchlings emerging and the nest excavation being 
performed. We measured the distance from the head of the hatchling to the surface of the 
sand to determine whether measured variables had an impact on where in the sand column 
above the nest hatchlings were found at the time of excavation. These variables included: 
temperature in the week prior to emergence, depth of dry sand above the nest (dry front), 
hatching success of the individual clutch, number of eggs in the clutch, and total depth of nest.  
 
Emergence rate (hatchlings that emerge from a nest related to total number of eggs that 
hatched) of hatchlings significantly declines as the season progressed in all years of this study. 
The depth of the dry front significantly increased during the course of all three seasons, and the 
temperatures in the centre of each clutch also increased through the season; this indicates that 
the nest environment may become less suitable for emergence as the season advances. This 
conclusion was supported by results from 2008-9 and 2011-12 seasons where the depth of the 
dry front had the strongest correlation with emergence rate respectively, and in 2012-13 both 
dry front depth and temperature were significantly correlated to emergence rate. There was 
also a significant effect of weeks into the hatching season on the number of dead hatchlings 
found in the dry front which also supports this conclusion. 
 
Seasonal progression had an impact on the number of hatchlings found in the nests during 
excavations, and the proportion of these hatchlings that were still alive. The depth of the dry 
front was significantly correlated to number of hatchlings failing to emerge in all years 
investigated; this suggests that water content of the sand or sand consistency may be 
contributing factors to lowering leatherback hatchling emergence rate. By identifying factors 
responsible for reduced emergence rate we could potentially implement conservation 
strategies to alter environmental conditions within the nest, therefore increasing hatchling 
production. 
 
We would like to thank all the field biologists and Earthwatch volunteers responsible for 
collecting the data used in this investigation, the Park rangers at Parque Nacional Marino Las 
Baulas, the Leatherback Trust, and the Goldring-Gund Marine biology station.  
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Thermal Ecology of the Eastern Massasauga (Sistrurus catenatus) in Northern 
Michigan 
Sasha Tetzlaff 
Department of Biology 
Faculty Sponsor: Dr. Bruce Kingsbury 
Department of Biology 
The ability of ectothermic organisms to properly thermoregulate at optimal temperatures 
influences many aspects of their life histories, including fundamental physiological processes 
such as digestion, patterns of movement and habitat selection. We studied the 
thermoregulatory behavior of Eastern Massasaugas (Sistrurus catenatus) in northern Michigan 
during 2006, 2007 and 2013 to determine if and when massasaugas thermoregulate within 
their preferred body temperature range and the accuracy to which they do so throughout the 
activity season. Using radio telemetry, snakes were tracked during daylight hours, and several 
thousand internal body temperature measurements of 48 individuals over the course of three 
field seasons were obtained. Massasaugas thermoregulated more accurately and at 
temperatures closer to or within their preferred range during spring and summer compared to 
fall, where snakes were unable to reach temperatures at even the lower end of the preferred 
range. The general daily trend was for the body temperatures of snakes to rise closer to or at 
preferred levels by mid-morning through mid-afternoon, and then cool below the preferred 
range into evening. The Eastern Massasauga is a protected species throughout its range due to 
loss of suitable habitat and persecution. Further investigation of how behavioral 
thermoregulation relates to habitat selection by massasaugas can help guide landscape 
management decisions, and thus enhance conservation measures for this imperiled species. 
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Stop Instant Messaging/Texting and Call Someone! The Downfalls of IM for 
Interpersonal Communication 
 
Elizabeth Tobin, Matthew Swick, Kara Wygant, Kirstie Barbier 
Department of Psychology 
 
Faculty Sponsor: Dr. Michelle Drouin 
Department of Psychology 
 
As instant messaging (IM), text messaging, and other computer-mediated communication 
(CMC) tools are now frequent substitutes for face-to-face (ftf) and phone conversations (e.g., 
Shiu & Lenhart, 2004; Smith, 2011), researchers have become interested in the equivalencies in 
these technologies for fostering and sustaining relationships (Jiang, Bazarova, & Hancock, 2011; 
Walther, Loh, & Granka, 2005). Additionally, because teens and young adults often choose CMC 
over ftf communication, researchers have also been examining the motivations for and 
psychological correlates of these choices (e.g., Peirce, 2009; Valkenburg & Peter, 2011).  
 
In this study, we examined the equivalency of three communication mediums (IM, voice, and 
ftf) for eliciting positive appraisals of a stranger’s personality traits. We also examined the 
equivalency of these conversations in terms of their linguistic content and the amount of 
language style matching (LSM), an indicator of compatibility, that occurred.  
 
Young adult undergraduates (N = 242) participated in dyads. Upon arrival, participants were 
introduced to their conversation partner and were then escorted to a private room where they 
completed an online survey assessing their conversation partner’s personality traits (TIPI) and 
likelihood that they would be friends. Next, participants were assigned randomly to one of 
three conditions: ftf, voice (Skype), or IM, and were instructed to have a 10-minute “normal 
conversation” with their partner via this medium. After the interaction, participants completed 
the TIPI, friendship appraisals, and several personality inventories. Conversations were 
transcribed, and we used LIWC and LSM programs (Pennebaker Conglomerates, 2012) to 
determine whether there were differences in the linguistic content for the three mediums. 
 
Only those who had never seen their conversation partners (n = 188) were retained for analysis. 
The ftf and voice conditions produced higher appraisals than the IM condition of conversation 
partners’ agreeableness and conscientiousness. Those in the IM condition were also less likely 
to identify their conversation partner as a potential friend. Meanwhile, linguistic analyses 
showed that the IM condition contained proportionally more sexual content; however, other 
types of intimate language (e.g., positive emotions) and LSM were proportionally higher in the 
ftf and voice conditions. 
 
Some communication modes might be better for fostering group or dyadic cohesion. Although 
text-based communication is convenient and popular, it may not be the ideal mode for 
fostering relationships among strangers.  
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Solid State Dye Laser 
 
Christopher Watkins 
Department of Physics 
 
Faculty Sponsor: Dr. Mark Masters 
Department of Physics 
 
 
Dye lasers use an organic dye as the lasing medium. Using organic dyes, we can produce a 
tunable laser for a wider range of wavelengths. Using different optical equipment, we can 
isolate and choose the specific wavelength we want. The dye is usually in a liquid form which 
makes changing the dyes both messy and harder to dispose of once the medium is exhausted. 
By putting the liquid dye into an acrylic disc, we can make changing dyes both less time 
consuming and safer for disposal. 
 
Our research is in solid state dye lasers using Rhodamine 6G as our dye. The primary goal of this 
research is to design a way to put the liquid dye in a solid state. The main reason for performing 
this research is to make changing out the dye in the laser faster and cleaner as liquid dye is very 
hard to dispose of and flush out of the system effectively. The other goal of this research is 
developing a method of effectively oscillating the discs to maximize the useful area of the disc. 
 
We will be presenting our results on the method of producing the dye discs and the various 
methods of oscillating them. 
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Most higher education institutions have their student management system which can produce 
valuable information. However the students’ data is huge and complicated, and it is hard to 
forecast students’ academic progress. Data mining is a process of extracting and identifying 
useful information and subsequent knowledge from large databases using statistical and 
computational analysis techniques. A new research community, educational data mining is 
recently growing which is intersection of data mining and pedagogy. This work presents the 
discovery of course sequence patterns from students’ enrollment data. The data was mined 
using a sequential pattern mining method which was originally developed for analyzing phone 
call patterns and customer purchase sequences. This work shows how the sequential pattern 
mining technique is used for the educational data mining. A set of experimental data was 
prepared in order to find interesting course sequential patterns in the enrollment database. 
The result showed that the proposed analysis methodology is a useful tool for understanding 
students’ progression and status.  
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Agriculture is the most extensive land use activity in Ohio and Indiana. This has led to an influx of 
agricultural chemicals to receiving headwater streams. Atrazine, one of the most commonly 
detected herbicides in agriculturally-dominated watersheds, has been shown to cause 
feminization of male gonads in frogs and zebrafish in laboratory exposures. Vitellogenin (Vtg), 
produced in the liver, is an egg yolk precursor that is deposited in the ovaries of fish and 
amphibians. Since Vtg is induced by estrogen and estrogen-like chemicals it is a useful biological 
marker for feminization of male frogs and fish. Because of the documented feminization of male 
frogs by atrazine, we hypothesized that exposure of fishes to agricultural drainage water would 
cause induction of Vtg in male fish. To test this hypothesis, we measured concentrations of Vtg 
in livers of male fishes that inhabit agricultural ditches (field sites) and fishes that were 
experimentally-exposed to ditch water (bioassays) from drainage ditches. We used an ELISA 
technique to quantify Vtg in livers of male creek chubs from field sites and livers of male fathead 
minnows from bioassays.  Differences in concentrations of Vtg among treatments were analyzed 
for statistical significance by t-test (P<0.05). We hypothesized that livers from male fishes 
exposed to agricultural drainage water would have significantly greater Vtg than those from fish 
in reference treatments.  However, the data did not support our hypothesis.  We found no 
significant differences in Vtg concentrations between fish from ditch and reference sites. The 
apparent lack of effect of agrichemicals on Vtg in chubs and fatheads may have resulted from 1) 
a lack of sensitivity to agrichemicals, 2) concentrations of chemicals that were below the 
threshold that causes endocrine disruption, 3) lack of estrogenic activity of chemical exposure. 
Concentrations of atrazine in ditches rarely exceeded 8 ug/L which is well below that known to 
cause chronic toxicity (65 ug/L) in fishes. Results from published research suggests that atrazine 
in ditch water did not cause induction of Vtg in fathead minnows, but may have caused increased 
concentration of Vtg in trout exposed to atrazine in the laboratory. Future studies should use 
more sensitive species, such as bluegill and bass, and include assessments of the impacts of 
agrichemicals on reproductive output in fishes. 
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